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NEW YORK, SATURDAY, OCTOBER 6, 1900. 

THE BEFOBT OF THE MEKGHANTS> ASSOCIATION 
ON THE NEW YOEK WATEE SUPPLY. 

The report of the comiuittee of the Merchants' Asso- 
ciation on the question of New York's water supply 
throws a flood of much- needed li^ht upon one of the 
most, if not the most, important question affecting the 
welfare of this city. The highly creditable labors of 
the committee were prompted, as everybody knows, 
by a daring and reprehensible attempt by what is 
known as the Ramapo Water Company to obtain a 
monopoly of the available sources of water supply for 
New York; and the report before us achieves the 
double result of exposing the preposterous nature of 
the Ramapo scheme and presenting to the people of 
New York a clear view of the present status and 
future possibilities of this great question. It is almost 
superfluous to state that the high standing of the 
members of the committee, who are in every case 
prominent in the engineering, commercial and legal 
circles of the city, is such as to render the findings of 
the report absolutely reliable and authoritative. 

In the first place, on the question of the necessity of 
at once taking steps to obtain a new source of water 
supply, the present report concurs with all reports that 
have preceded it, in pointing out the urgent need for 
taking immediate action in this direction. It is shown 
that unless some method of preventing the present 
waste of water is adopted, by 1903 the supply in Man- 
hattan and the Bronx will be unequal to the demand ; 
and although the use of water meters and other re- 
strictive measures mi^bt render the present supply suf- 
ficient to meet the demands up to the year 1910, it is 
not considered likely that such restrictive measures 
would be acceptable, or even practicable. In looking 
for a new source of supply, the report throws out of 
the calculation altogether what is known as the Housa- 
tonicand Ten Mile River supply, chiefly because of the 
extensive legal complications .which would be involved 
in a scheme contemplating the use of these waters. 

The scheme recommended by the committee contem- 
plates the construction of pumping stations and filter 
beds at Poughkeepsie, on the east side of the Hudson 
River, where the water would be led into a forebay, 
from which it would be lifted by high duty pumps to 
a settling basin of 25,000,000 gallons capacity, located 
about a mile and a half northeast of that city. From 
the settling basin the water would pass through 136 
filter beds, each with an area of about three-quarters 
of an acre, and thence would be led into an aqueduct, 
63 miles in length, and conveyed to a new covered 
reservoir of 250,000,000 gallons capacity, adjoining the 
new Jerome Park reservoir at New York. With a view 
to prevent the river above Poughkeepsie from becom- 
ing brackish from the tide because of the withdrawal 
of such large amounts of fresh water, it is proposed 
to construct compensating reservoirs in the Adiron- 
dacks, in which the flood waters would be held for 
delivery into the river during the dry season. An al- 
ternative scheme to this is the construction of a great 
aqueduct from Hadley in the Adirondacks, by which 
the waters of the North Hudson would be conveyed 
directly to New York city. It is estimated that 250,- 
000,000 gallons daily of filtered waiter could be deliv- 
ered froin Poughkeepsie, at the city line at the level 
of the Jerome Park reservoir, at a cost of $28.33 per 
million gallons. The cost of an equal supply by aque- 
duct direct from the Adirondacks would be $30 per 
million gallons. 

With regard to finance, it is encouraging to learn 
from the report that, during the sixty-seven years of 
its existence, the New York Waterworks Department 
lias yielded a large revenue, the total net profits during 
I hat period having: been over $21,000,000. The maxi- 
mum cost of water per million gallons was $54.20 in 
1849, and from 1866 to 1898 it was $35.06. At present 
the approximate cost of water at the city line is $29,07. 
Having these figures in view, one can appreciate the 
astounding nature of the proposed contract with the 
Ramapo Water Company, by the terms of which the 
company is to build and maintain at irs own expense 
works capable of delivering 900,000,000 gallons of water 
daily at the city line, under a head of 300 feet, and the 
city, commencing from 1902, is to pay $iO per million 
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gallons for the water, the supply to be k^pt up for 
forty years. At the end of that time the works are 
to belong, not to the city, but to the company. As 
compared with the Ramapo proposition, it is to be 
noted that under the proposed scheme of the Mer- 
chants' Association Committee, by the year 1937 the 
city would be in possession of its own plant, free from 
all debt, whereas under the Ramapo system it would 
own-nothing at all; for although between the years 1906 
and 1917 the new system, under municipal ownership, 
would have an annual deficit, from 1917 on, the city 
would commence to realize an annually increasing 
profit, which would constantly increase until, in the 
year 1945 (the date of the termination of the proposed 
Ramapo contract), it would amount to $3,100,000 an- 
nually. The total excess of this profit over the deficit 
in forty years from 1906 to 1945 would be about $48,- 
000,000. Again, the payment to the Ramapo Company 
of $70 per million gallons, after deducting the revenue 
from consumers of $50.29 per million gallons, would 
leave the city with a deficit of over $60,000,000, the 
total loss thus incurred reaching the sum of $108,000,000 
in forty years of operation. In considering this loss, 
we must bear in mind that the city would possess no 
plant of its own. 

The scheme outlined by the Merchants' Association 
Committee contemplates increasing the supply from 
the Hudson River by an additional supply of 250,000,- 
000 gallons daily, to be added to, every fifteen or twenty 
years, as the growth of the population of the city may 
demand. The estimates, based upon the past very 
profitable operations of the New York Waterworks 
Department, make it certain that the supplying of 
water to the city, if it be carried out upon the lines 
suggested, will become increasingly profitable. No 
one can turn over the pages of the very able report 
which we have now before us, without concurring in 
the conclusion that immediate steps should be taken 
by the city of New York to acquire an additional supply 
of 250,000,000 gallons of water daily from the Adiron- 
dack watershed, by one of the two systems proposed. 
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GALVANIC ACTION OF COPPEB SHEATHING. 

The opponents of copper sheathing for our warships 
will find strong confirmation of their criticisms in the 
very ugly discovery that was made the other day on 
the British cruiser *' Ariadne," and later on another 
cruiser, the ''Spartiate." Copper sheathing was in- 
troduced to enable ships to remain at sea for longer 
periods than is possible when the steel plating of the 
hull is unprotected. The theory is good, and the prac- 
tice of it would be equally so were it not for the disad- 
vantage that the galvanic action of copper on other 
metals in the presence of salt water ia liable to be very 
destructive. As long as the metal bolts which fasten 
the wood sheathing to the inner steel hull can be kept 
perfectly water-tight, and the salt water prevented 
from getting in contact with the steel hull, sheathing 
is no doubt an excellent device ; but experience seems 
to prove that it is extremely difficult to preclude con- 
ditions favorable to galvanic action. In some cases the 
steel plating has been badly attacked, while in others, 
the fittings of the sea valves and other outboard con- 
nections have been seriously damaged. During the 
latter part of August, the '* Ariadne," a new British 
cruiser. of 11,000 tons displacement and 21 knots speed, 
was found to be leaking rapidly while at her moor- 
ings. The leak was of such dimensions that it was as- 
sumed that a Kingston valve had inadvertently been 
left open. After the vessel had been hurriedly docked, 
it was ascertained that tho corrosion of the bolts, both 
inside and outside of the ship, had been so extensive 
that the mounting of one of the under-water fittings 
had fallen off, allowing a great inrush of water. The 
corrosion of the outer bolts of the '' Spartiate," a sister 
ship, had previously been detected, and on docking 
the vessel it was found that the inner bolts had also 
been corroded. Referring to this most serious incident. 
The Naval and Military Record pertinently remarks : 
"One cannot fail to smile at the comic side of the 
question, since here we have ships copper-sheathed in 
order that they may keep the sea for lengthened 
periods, and yet because they are copper- sheathed, 
they cannot go through the peace maneuvers with- 
out becoming so leaky as to threaten their own safety." 

We understand that signs of similar corrosion at the 
same point have appeared in our own sheathed cruiser 
'* New Orleans ; " and in view of these facts, we think 
that a most searching investigation of the whole sub- 
ject should be made before we proceed with the pro- 
posed copper-sheathing of our own cruisers and battle- 
ships. Certainly the incident will greatly strengthen 
the position of the opponents of copper sheathing. 

: ^4 ^ *-^ 

SPECTBUM OF BADIUM. 
M. Demargay has made another observation of the 
spectrum of radium, by which he finds that the 
chloride of radium has been prepared in an almost 
pure state ; the sample was furnished by Madame 
Curie. The spectrum of its solution in hydrochloric 
acid has given three sets of rays : first, those of the 
platinum electrodes ; second, a feeble spectrum of 
barium, reduced to its three principal rays; and third, 



the rays of radium, which have been already enamer^ 
ated in a note presented to the Academic des Sciences 
some time since. The spectrum of radium is in this case 
very strongly marked, while that of barium has almost 
disappeared. No new lines )iave been found for radium, 
but the two nebular bands, which Were somewhat faint 
in the previous spectrum, are now much stronger ; the 
first of these commences somewhat sharply about 
4621 '9, with a maximum near 4627 5 ; it is nearly sym- 
metrical with respect to this maximum, finishing near 
4631 0. The second band is somewhat stronger; it be- 
gins sharply about 4463'7, with a maximum at 4455 2, 
becoming diffused toward the ultra-violet ; it seems to 
end near 4390*0. As to the stronger rays of radium, 
they appear in this spectrum with great power and in- 
tensity, equaling the strongest ever observed, espe- 
cially the rays 38147, 4340 8, and 4683 2. It is remarka- 
ble tolobserve that the spectrum of radium gives it as 
strong an analogy to the metals of the alkaline earths 
as is shown by the chemical reactions. The experi- 
ments were made entirely by the photographic method, 
as the quantity of material was too small to permit ob-* 
servation by the eye. It will be seen that the chloride 
of radium is now obtained in an almost pure state. 



FALLADO-OXALATES. 
In a communication recently made to the Academic 
des Sciences, M. H. Loiseleur describes the experi- 
ments by which he has formed a series of new com- 
pounds, the pallado-oxalic acid and its salts. M. Vezes 
had previously shown that oxalic acid transforms the 
pallado-nitrite of potassium, Pd (N02)4 Ka, to a salt 
which crystallizes in fine yellow needles, corresponding 
to the formula, Pd (CaOila K27 3 H2O. To this salt he 
gave the name of palladooxalate of potassium. It is 
obtained more easily by the double decomposition of 
chloropalladite of potassium, Pd CU K2, and the neu- 
tral oxalate of the same metal. On account of the 
close analogy between the compounds of platinum and 
palladium, the experimenter supposed that the pallado- 
oxalate might be made the starting point for a series 
of compounds analogous to the plato-oxalates, which 
have been well studied by SOderbaum, and wished to 
obtain an acid corresponding to the plato-oxalic acid, 
Pt (C204)2 H2+Aq, described by the latter. He has 
been successful in producing this acid and a number of 
its salts, and describes the method employed. If a hot 
concentrated solution of pallado-oxalate of potassium 
is poured into a hot solution of nitrate of silver, the 
formation of a yellow precipitate is observed. The 
liquid, after filtering, deposits upon cooling golden- 
yellow needles which act upon polarized light. The 
precipitate is redissolved in boiling water, and this 
solution also deposits yellow crystals of the same form. 
Analysis of the crystals gives the formula of a pallado- 
oxalate of silver, hydrated : Pd (0204)2 Aq2, 3 H2O. 
This salt is but slightly soluble in water, taking 180 
times its volume of boiling water to dissolve it ; the 
solution is not very stable, and in time decomposes 
with a black deposit of palladium at the surface and 
on the walls of the vessel. The dry salt is also decom- 
posed by the action of light, and must be preserved in 
the dark. In the second expriment, a solution of the 
latter salt is' treated by an exact equivalent of hydro- 
chloric acid ; a precipitate of silver chloride is formed, 
and when this is separated, a yellow-brown liquid is 
obtained. This liquid is unstable, but with some pre- 
cautions it may be evaporated in an oven and thus 
concentrated ; upon cooling, it deposits crystals of the 
pallado-oxalic acid, which take the form of needles 
more or less fine as the cooling has been done rapidly 
or slowly; these crystals are of a yellow or yellow- 
brown color, and act strongly on polarized light ; they 
are quite soluble in water and the solution is strongly 
acid. Analysis gives the formula, Pd (0204)2 H2, 
6 H2O. With the acid thus obtained, a number of 
salts have been formed. The sodium salt crystallizes in 
yellow needles, which are larger than those of the potas- 
sium salt. They are very effiorescent in air and lose their 
luster, becoming a yellowish white. The barium salt 
is formed by adding bromide of barium to a cold solu- 
tion of the acid. It is an orange-white powder, but 
slightly soluble in water; boiling water dissolves only 
1-2000 part. By cooling the yellow-green liquid thus 
formed, small yellow crystals are deposited, which act 
upon polarized light ; the bromide has the formula, 
Pd (0204)2 Ba, 3 ^20. In these experiments, four new 
bodies have been obtained, the pallado-oxalic acid and 
three of its salts, those of silver, barium and sodium. 
It should be remarked that this is the only complex 
acid of palladium which has been obtained up to the 
present. Since the researches of Roessler in 1886, who 
tried unsuccessfully to produce the pallado-cyanhydric 
acid, jialladium was considered as incapable of forming 
complex acids, thus showing but little of the metalloid 
character exhibited by platinum in most of its com- 
pounds. The experiments show that this is not the 
case, and the metalloid character is even more strongly 
shown inthe case of palladium, as will be remarked 
from the fact that the crystals of pallado-oxalic acid 
are very well defined, but those of the plato-oxalic acid 
have been obtained by SOderbarm only in masses ot 
confused crystals. 
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THE MASTEBY OF THE OCEAN. 

The close of the nineteenth century witnesses the 
well-nigh complete triumph of human invention over 
the obstacles to speedy intercommunication presented 
buy the vast expanse and multiplied dangers of ocean 
travel. It is a far cry from the little 350-ton steamer '* Sa- 
vannah " of the year 1819 to the 23,000-ton " Deutsch- 
land" or the 28,000-ton "Oceanic" of the present day, 
but the difference between the 28-day trip of the first 
steam vessel to cross the Atlantic and the recent 5 J^- day 
trip of the '*Deutschland" shows that the marine archi- 
tect and engineer have employed the intervening years 
to good purpose. Not merely have they found a way 
to carry a complement of 2000 souls across the Atlantic 
at something like railway speed under normal condi- 
tions of weather, but they have so greatly increased 
length and beam and depth, and have multiplied boiler 
and engine power so liberally, that the biggest of our 
big liners can go smashing its way triumphantly 
through an Atlantic gale, opposing the momentum of 
giant seas with the momentum born of 23,000 tons 
of displacement backed by 37,000 horse powBr in the 
ensrine room. 

The following notes were made by a representative 
of this journal, who had the good fortune to be on the 
'*Deutschland" when she made her recent record- 
breaking passage. The outward voyajie was noteworthy 
for the high average speed maintained, 23 36 knots an 
hour, the high average horse power developed, 36,913 
for the whole voyage, and for the fact that the passage 
was the shortest ever made between any points in 
America and Europe, the time from Sandy Hook to 
the Lizard being 5 days 7 hours and 38 minutes. The 
return journey, in view of the highly unfavorable 
weather conditions, was even more remarkable ; for, 
although head winds, varying in strength from 7 to 11 
out of a possible strength of 12, with exceptionally 
high seas, were encountered on the first four days of 
the trip, the run from Cherbourg to Sandy Hook was 
accomplished in 6 days and 33 minutes at an average 
speed of 21*16 knots an hour. 

The eastward record was rendered spectacular in the 
public eye by the fact (purely accidental, as it hap- 
pened) that the '* Deutschland" was scheduled to sail 
one hour later than tii»-'' Kaiser Wilhelm," whose fast- 
est record of 22*79 knots au hour had been accom- 
plished on her last eastward run. Twenty- two and a 
half hours after starting, the '' Deutschland " was 
abreast of the ** Kaiser," and she continued to add to 
her advantage at a remarkably even rate of one knot 
per hour. At the invitation of Mr. A. Bliedung, the 
chief engineer, our representative visited the engine 
and boiler rooms while the two vessels were abreast 
in the so-called race, and at a time when the " Deutsch- 
land's *' engines were indicating between 37,000 
and 38,000 horse power, and he was at once impressed 
with the quiet and orderliness with which the staff of 
engineers, firemen and coal-passers Were doing their 
work. The temperature in the stokeholds and on the 
lower engine-room platforms was but slightly above 
the normal of the atmosphere, and this in spite of the 
fact that coal was being consumed in the 112 furnaces 
at the rate of 572 tons per day, and that steam at 213 
pounds pressure was being expanded in the twelve 
cylinders of the twin, quadruple-expansion engines at 
the rate of 178 tons per hour. !No clearer proof of the 
fact that steamship designing, as carried out in a first- 
class establishment, is an exact science, and shipbuild- 
ing a perfected art, could be asked for than was pre- 
sented by the utter absence of excitement or evidence 
of unwonted effort in the engine and fire rooms of this 
fine vessel under circumstances where such excitement 
would have been expected and natural. That a 23,000- 
ton " Deutschland " with 37,000 horse power would 
overtake and pass a 20,000 ton smaller edition of her- 
self with 28,000 horse power was a foregone conclusion, 
provided, at least, that the safety valves were just lift- 
ing at the Board of Inspection pressure of 213 pounds 
to the square inch. 

Steam is led to two 36^-inch high-pressure cylinders 
winch are placed in tandem above two 108J^-inch low- 
pressure cylinders, the total height from the lower 
platform to the top of the high-pressure cylinders being 
45 feet. It then passes to a 73^-inch first intermediate, 
then to a 104- inch second intermediate, and finally to 
two 108^-inch low-pressure cylinders, from which it 
is led to a surface condenser with 21,315 square feet of 
cooling surface. There is thus quadruple expansion in 
six cylinders, acting on four cranks, the two intermedi- 
ates being above the two outside cranks, and the four 
high and low-pressure cylinders driving the two inside 
cranks. All the reciprocating and rotating parts are of 
massive proportions. Thus, each low-pressure piston 
weighs 7 tons, the piston rod 3 tons, and the connecting 
rod 10 tons. The crank shaft is 59 feet 3% inches long, 
of 3 feet throw, and weighs just under 100 tons. When 
it is remembered that each of these mammoth engines 
runs at the exceptionally high speed of 77 to 80 revo- 
Jutions, and that the piston speed runs up as high as 
1,040 feet per minute, it can be understood that a view 
-of the two engines from the amidships bulkhead door- 
way, when the ship is at full speed is profoundly im- 
•pressive. The cut-off for the high-pressure cylinders 



is at 73 per cent, for the two intermediates at 70 per 
cent, and for the two low-pressure cylinders at 62 per 
cent. Bearing in mind the high initial pressure, the 
late cut-off, the length of the stroke and the high piston- 
speed, one can realize how the unprecedented indica- 
tion of 36,913 horse power for the whole voyage could 
be accomplished. 

The total coal consumption for twenty-four hours, 
including the auxiliaries, was 572 tons, which works 
out at the highly economical figure of 1*45 pounds per 
horse power per hour. This high economy is due in 
general to the all-round excellence of the boilers and 
engines, but particularly to the Howden's forced 
draught, with which the boilers are fitted, in which 
the air supply to the furnaces is raised by the heat 
of the escaping furnace gases from 70° to 270° Fah. 
before it enters the furnaces, the temperature of the 
uptake being lowered by a corresponding 200° Fah. 

On the return trip to America the "Deutschland" 
received the first real test of her capabilities in vary- 
ing conditions of wind and sea, and the result proved 
that, given a vessel of sufficient strength, weight and 
power, the full strength of an Atlantic gale is power- 
less to stop her. Leaving Cherbourg at 6:40 P. M. on 
the 17th ult., she at once encountered a fresh wind and 
rough beam sea, in which an average of 22*1 knots was 
maintained for 17 hours, or until noon of the 18th. In 
the next 24 hours the vessel made 440 knots in squally 
weather and a very rough sea, despite a lengthy 
detention while steaming in a circle and lowering a boat 
in search of a seaman who had been carried overboard. 
On the 19th the wind increased to a strong gale, the 
rollers meeting the ship on the port bow. For six hours 
it blew with a strength of 10 to 11 out of a maximum 
possible rating of 12, and the ship maintained a trifle 
over 20 knots against what the ship's log designates as 
a "strong gale, with long, heavy rolling sea, and 
irregular high swell," the crests of the rollers making a 
clear sweep of the forecastle deck and falling in a mag- 
nificent cascade far to leeward. It was only after the 
seas had torn loose an iron ladder and twisted the rail- 
ing of the forecastle deck that the engines were slowed 
down to 13 5 knots, at which speed for four hours the 
ship rode easily across the seas withoui; the least sug- 
gestion of a roll. The utter absence of rolling in a 
quartering sea of such proportions was surprising, for 
in the height of a gale in which the "St. Paul" had to 
turn and run before the seas for five hours, it was not 
necessary to place the racks upon the table at the 
lunch hour. On this day the ship ran 502 knots, an 
average of over 20 knots an hour. On the following 
day the vessel made 573 knots, and on the last day over 
600 knots, although, owing to an error of calcula- 
tion, the run was given as only 581 knots. 

It is inevitable that the development of 37,000 horse 
power on the propellers of such an elastic structure as 
the hull of a 700-foot liner should result in a certain 
measure of vibration. This vibration is not due to 
defective balancing in the engines, which are built on 
the Yarrow-Schlick-Tweedy system, but is probably 
inevitable when two propellers are each expending 
18,000 horse power upon the water. We very much 
question whether the application of turbine propulsion 
will remove a difficulty whose source evidently lies 
elsewhere than in the engine room. 
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dissolved at SOO* C. it is slowly cooled and the tempera- 
ture observed by a thermometer ; when 140° is reached, 
the temperature remains stationary for some time, with 
formation of crystals of amalgam. At 138° the liquid 
part is poured off, and prismatic crystals are found to 
remain ; these give by analysis the formula NaHgs. 
The liquid portion solidifies entirely by cooling to 
96° C, and is found to be NaHg«. The solution of 
sodium in mercury is thus separated into two amal- 
gams of definite composition. The experimenters 
have formed two other amalgams ; by submitting 
one or the other of the above compounds to strong 
compression, from 3,000 to 12,000 pounds per square 
inch, they are found to lose mercury with the 
formation of a new amalgam, NaHg4. The mer- 
cury which escapes is always saturated with sodium 
at 0*57 per 100 ; when this solution is cooled to a low 
temperature, 19° below 0° C. it forms crystals of an- 
other amalgam, NaHgs. This new compound, sepa- 
rated from the excess of mercury, melts partially when 
it reaches the ordinary temperature, giving crystals of 
NaHg« and mercury saturated with sodium. It is 
thus demonstrated that sodium forms with mercury 
four definite compounds of crystalline form, corre- 
sponding to formulae NaHgs, NaHg«, NaHgg, NaHg4. 
With potassium similar results have been obtained. 
By slowly cooling the solution in mercury, crystals of 
KHgia are formed. These, when compressed, lose a 
portion of fluid amalgam, and the remainder has t))p 
formula KHgio. By cooling the liquid portion to — 11)^ 
C, crystals of KHgis are formed. 



OFEBATION OF WELSBAGH BUBNEBS. 
A new system of operating Welsbach burners from 
the gas works has been established at Emmerich on 
the Rhine ; by this arrangement the burners are auto- 
matically lighted and extinguished by the use of com- 
pressed air ; and about two hundred burners are thus 
operated in eighteen seconds. The apparatus used, 
known as the Lenze system, consists of a kind of cylin- 
drical box placed in each lamp ; the box is divided 
into two chambers which are separated by mercury. 
One of these chambers serves as a reservoir for com- 
pressed air, and the other for gas. Into the inner 
chamber a gas pipe penetrates, which is united by a 
float to a valve closing the passage of the gas, or on the 
other hand giving it access to a burner placed on the 
cover of the apparatus. A small auxiliary flame re- 
mains always lighted, according to the method gener- 
ally employed. When compressed air is sent into tlje. 
apparatus from the central station, it first opens the 
passage of gas to the burner and afterward lights it. 
The system works with a rather low air pressure. The 
installation costs $12.50 per burner in most cases ; the 
expense of lighting by hand is gained, and it is found 
that the burners last longer, owing to regularity of 
their illumination. 



EXFEBIMENTS ON AMALGAMS. 

Messrs. Guntz and Fer^e have recently made a com- 
munication to the Academic des Sciences describing a 
series of experiments which they have made with 
amalgams of different metals, particularly those of 
sodium and potassium ; they have succeeded in ob- 
taining a series of amalgams of these metals having a 
crystalline form and a definite composition. The first 
experiments were made with sodium ; when it is dis- 
solved in mercury, the latter becomes heated, and by 
slow cooling fine crystals of the amalgam are formed ; 
these have a cubical appearance, and their composi- 
tion as shown by analysis corresponds to the formula 
NaHgs. Another method of obtaining the crystals is 
to dissolve the sodium in the mercury as before, and 
then compress the whole in a chamois skin ; the more 
liquid part filters through, and the remainder is found 
to have the same composition as before. The liquid 
part consists of mercury saturated with sodium and 
contains, according to analysis, 0*57 per 100 of the 
latter. The experimenters conclude that the amalgam 
NaHg« should be considered as a definite compound. 
In an experiment made by Kerp, in which he saturated 
the mercury with sodium by an electrolytic method, 
the mercury became heated to increasing temperatures 
and amalgams were obtained which contained more 
sodium than the formula demands ; to explain this re- 
sult he thousrht that an amalgam NaHgs existed, but 
could not obtain it in a pare state ; it condensed mer^ 
cury in its pores in variable proportions. 

The present experimenters consider that it is the re- 
sult of a mixture of two amalgams, NaHgs and NaHge, 
and in fact have obtained the latter in a pure state by 
the following process. The crystals of NaHg«, ob- 
tained as above, are melted in a porcelain capsule ; to 
this is added a small quantity of amalgam richer in 
sodium, containing 3 5 per 100. When the whole is 



A CACTUS IN THE BOTANICAL 6ABDEN AT 
BEBLIN. 

In the botanical garden of Berlia is to be^ seen a cac- 
tus which has grown for seven years in a glass flask 
sealed by fusion; it was presented by a German phar- 
macist, Ludwig Rust. He explains the growth of 
the plant by the fact that the soil in which it grows 
contains a certain quantity of spores of fungi, which 
germinate from time to time and cover the sides of the 
fl^sk with a greenish layer. These, in dying, furnish 
the carbonic acid necessary for the life of the cactus. 
This explanation appeared satisfactory at first, but it 
was then asked from whence came the carbonic acid 
for the fungi; again, the phenomena of nutrition which 
take place in the green parts of the plant require an 
excess of carbonic acid. This seems, in fact, to be fur- 
nished by the process of putrefaction which takes place 
in the soil. Another question which is more difficult 
to answer is the origin of the water which is necessary 
to maintain the life of the plant; this may be derived 
from the decomposition of the cellulose. However 
these questions may be answered, the fact remains 
that the plant lives and develops in a hermetically 
closed medium. The experiment is not difficult to 
carry out, and its study may lead to interesting results. 



FABIS EXPOSITION AWABDS. 

The Jury of Final Appeal in the Exposition awards 
has finished its work. The statement prepared for the 
United States Commission shows that America received 
a higher total of awards than any other nation save 
France, and that she also received more awards in each 
classification, except grand prizes, in which Germany 
secured a greater number. The figures, excepting for 
France, follow : 

Grand Prizes— United States, 215 ; Germany, 236 
Russia, 209 ; Great Britain, 183. 

Gold Medals— United States, 547.; Germany, 510 
Russia, 346 ; Great Britain, 406. 

, Silver Medals— United States, 593; Germany, 575 
Russia, 411 ; Great Britain, 517. 

Bronze Medals— United States, 501 ; Germany, 321 
Russia, 321 ; Great Britain, 410. 

Honorable Mention— United States, 348 ; Germany, 
484 ; Russia, 206 ; Great Britain, 208. 
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A NOVEL OSOOVINO-SAW AND DADO-HEAD. 

In a very ingenious invention which has been pat- 
ented by James M. Garrison, of Santa Barbara, Cal., a 
simple mechanical device has been provided for quickly 
setting a grooving-saw in any angular position rela- 
tively to the arbor, to cut wide or narrow grooves. 
Fig. 1 is a perspective view of the invention. Fig. 2 is 
a sectional plan view. Fig. 3 is a plan view with the 
saw-blade set at an angle. 

The body of the dado-head carries lugs which engage 
one face of the saw-blade. The other face of the blade 
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AN INGENIOUS ARRANGEMENT FOR ADJUSTING 
WABBLESAWS. 

is engaged by a washer beveled at one side to fit the 
blade when tilted. Adjusting devices hold the saw- 
blade at any angle relatively to the saw-arbor. These 
adjusting devices comprise an adjusting-screw received 
in the head and a pin sliding in the head. A ring- 
shaped lever is fulcrumed in the head and is engaged 
at opposite sides by the screw and pin. The adjusting 
screws, as shown in Figs. 2 and 3, has a collar on one 
side of the blade and two nuts on the other. 

In tilting the blade from one position to another the 
adjusting-screw is turned by means of a screw-driver, 
thereby raising or depressing the oppositely-located 
slidable-pin, so that the blade is set at the desired 
angle. The mere turning of the screw causes a proper 
tilting of the saw. The ease and rapidity of this ad- 
justment are meritorious features not found in similar 
devices which have been hitherto employed. The 
arrangement is adaptable to saw-arbors, shaper-arbors, 
or to any arbor on which a dado-head can be fitted. 
The only tool employed in adjusting the blade is a 
screw-driver. 



Improvement iu Celestial Pliotograpliy. 

Where anything like systematic astro-photography 
is contemplated, it is customary to rely upon one of 
two. expedients. Sometimes a telescooe is built exclu- 
sively for this line of work. The objective is corrected 
so that the actinic violet rays concentrate at just the 
right point. But such an instrument is worthless for 
visual work, and it is employed only for photography. 
This is the case, for instance, with the fine 24-inch glass 
given to Harvard by the late Miss Caroline W. Bruce. 
The other resource is to provide an additional correct- 
ing lens that can be swung into position in front of the 
object glass. This is the plan adopted at the Lick and 
Greenwich observatories. It works admirably, but it 
has drawbacks. The cor- 
rector is heavy and costly. 
It absorbs a good deal of 
light and reduces the pho- 
tographic power of the in- 
strument accordingly; and 
the focus is shortened, so 
that the plateholder must 
be thrust up jaside this 
tube a little distance from 
the eye end. A new way 
of meeting this difficulty is 
reported from the Yerkes 
Observatory, which, 
though conducted under 
the auspices of the Uni- 
versity of Oliicago, is situ- 
ated at Williams Bay, Wis. 
In the September number 
of The Astro - Physical 
Journal, Prof. George E 
Hale, the director, recounts 
some recent experiments 
by G. W. Ritchey, of his 
staff. The great 40-inch 
telescope at this observa- 
tory was designed for visu- 
al work and has no cor- 
recting lens. But such an 
attachment is now found 
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to he unnecessary. If a thin yellow screen Is placed in 
the focal plane of the instrument and a photographic 
plate in immediate contact therewith, the most gratify- 
ing results are secured. The pictures show a sharp defi- 
nition never before exhibited in work done with visual 
telescopes. Special screens have been made under Mr. 
Ritchey's supervision. They are of plate glass, coated 
with collodion, and having a delicate, greenish yellow 
tint. Prof. Hale says that Mr. Ritchey suggested this 
expedient eight years ago, and tried it on the moon — a 
very bright object — in 1897. But so far as is known, no 
attempt to photograph faint objects like nebulse and 
star clusters has been made until now. A fine picture 
of the famous globular cluster in the constellation of 
Hercules, containing several thpusand stars — at least 
8,200 have been counted on the plate — has been secured 
by Mr. Ritchey after an exposure of ninety minutes. 
A comparison of this photograph with those obtained 
with special photographic telescopes demonstrates the 
success of the method. The achievement opens the 
way to several other lines of photographic research, 
notably parallax work, in addition to **spectro-helio- 
graphy,"' which is Prof. Hale's specialty. And the ex- 
ample thus set by the Yerkes Observatory will doubt- 
less be followed elsewhere. — New York Tribune. 
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THE LANGEN MONO-RAIL ROAD AT THE PARIS 
EXPOSITION. 

In our issue of May 5, 1900, we published an ex- 
haustive illustrated description of the Langen sus- 
pended railway, which, as an engineering novelty, has 
attracted no little attention here as well as abroad. 
The Continentale Gesellschaft fuer Elektrische Un- 
ternehmungen, the builders of the suspended railway 
extending from Barmen to Elberfeld in the Wupper 
Valley, Germany, have installed at the Vincennes 
Annex of the Paris Exposition a short road operated 
on the Langen system. The Vincennes road is about 
200 feet in length and is composed of two bridges, each 
of 100 feet, resting upon three central posts. The cars 
run on each side of the posts on two double- wheeled 
motor-trucks attached to the car roof. Current is fed 
by a slip shoe and a contact-rail. 

The general appearance of the cars is shown in our 
illustrations. Each car has a capacity of fifty and is 
divided into first-class, second-class, and smoking 
compartments. The motors are of 36 horse power, and 
the speed (on the Barmen-Elberfeld road) about 25 
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miles an hour. Westinghouse air-brakes, as well as 
electrical and hand brakes, are provided. 

The Vincennes road, although in working order, has 
not been continuously operated, since its short length 
hardly enabled the exhibitors fully to demonstrate the 
merits of the system. 
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A COTTON PER CENT SCALE. 

A scale of simple construction to be used for deter- 
mining the percentage of lint contained in seed-cotton 
forms the subject of an invention for which a patent 
has been taken out by George R. Brown, Pledjs:er, Tex. 

The scale comprises a balance-beam mounted on a 





LANGEN SUSPENDED RAILWAY EXHIBITED AT VINCENNES. 



A COTTON PER CENT SCALE. 

rock-shaft and provided with two trays — the one fixed, 
the other movable. The movable tray is supported by 
arms in which a flanged roller is journaled. Ex- 
tending from the arms lengthwise of the beam is a rack 
which passes over a second flanged roller serving as a 
counterpoise. From the spindles of the second roller 
another rack extends along the bottom of the beam 
and underneath the first roller. The two racks mesh 
with a pinion carried by the rock shaft. A hand- wheel 
is also mounted on the shaft, and on the surface of the 
hand-wheel numbers are inscribed with which a 
pointer coacts to indicate the percentage of the ma- 
terial in the trays. By rotating the hand- wheel the 
counterpoise roller and the movable tray are caused to 
move toward or from each other. As the proportion 
of lint to seed-cotton varies from 25 to 40 per cent, the 
scale is graduated only from 25 to 50 per cent. 

A handful of cotton is taken from the lot offered for 
sale and cleaned with a small hand-gin. The seeds, 
with the hulls and dirt, are placed in the fixed tray ; 
and the lint is deposited in the movable tray. The 
hand- wheel is then turned until the beam is balanced. 
By referring to the scale, the percentage of lint con- 
tained in the cotton is immediately ascertained. 

, ^ « • > ^ ' • 

Islands of Cliinclia. 
In the South Sea, opposite the Bay of Pitco, and 
nearly midway between the equator and the tropic of 
Capricorn, are found the Chincha Islands. These are, 
in reality, only a series of bare, rocky peaks, which 
rise out of the ocean. Although their surface is but 
small, it is no less true that not long ago this was one 
of the richest territories in the world on account of the 
extensive guano beds which were to be found here. 
These had been formed by the innumerable sea-birds 
which inhabited the rocks. To judge of their number 
and the length of time elapsed, these islands have fur- 
nished seven million tons 
of guano, whose value may 
be estimated at one billion 
dollars. The deposit 
reached a great depth, be- 
ing usually more than 90 
feet thick, and in some 
places it even reached 180 
feet. In order to load it 
upon the boats, a quay was 
constructed in one part of 
the island. Since 1870, how- 
ever, all the guano has been 
removed, and the island 
has become deserted. One 
thing of interest remains, 
namely, the seals, which 
are very abundant here. 
According to M. Lucas, 
who has lately visited the 
islands, the Otaria jubata 
is found in large numbers. 
There are many caverns 
which open directly into 
the water, and it is in these 
that the seals congregate 
to take their repose. It is 
difficult to capture them, 
however, on account of the 
shaoe of the islands. 
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THE USE OF FLEXIBLE BBIDLES ON KITES. 

How great is the effect of wind pressure on a kite 
sailing in a stiff breeze every boy knows who has ever 
felt the strong and steady tug on a flying line. But 
wind pressure, besides exerting a great strain upon 
the line, also prevents, the kite from ftHaiping a posi- 
tion directly overhead. In meteglrDlogical work, it 
has therefore been necessary, as a general rule, to use 
lines of great length in order tha^ 
the kites, with their freight of re- 
cording instruments, could reach 
the height desired. At most of thQ 
observatories, however, a device is 
used to lessen the strain on the lines 
and to permit the kite to assume a 
position more nearly at right angles 
to the horizontal, a device so simple, 
in fact, that any boy can make and 
apply it to his own kite. 

In the lower part of the bridle 
of the kite, as indicated in Fig. 1, 
a strong elastic band is inserted, 
provided with a retarding string to 
prevent the expansion of the band 
beyond the breaking point. The 
effect of this rubber band is two- 
fold. In the first place, as illus- 
trated in Fig. 2, in which the full 
lines represent an ordinary kite and 
the dotted lines the kite under 
discussion, the kite starts on its 
upward course from a nearly verti- 
cal position. As it rises and the 
wind pressure increases, the kite 
inclines more to the horizontal and 
the elastic band expands (shown 
in the second position of Fig. 2). 
The stretching of the band ab- 
sorbs much of the strain, which 
would otherwise be transmitted through the flying 
line, and diminishes the angle of incidence of the re- 
sisting surface to such a degree that the kite can reach 
the horizontal position shown in Fig. 2. The wind 
pressure on the resisting surface being at that point 
reduced to a minimum, the elastic band is relaxed 
and the kite assumes the fourth position represented 
in Fig. 2. 

At the Blue Hill Observatory, kites provided with 
yielding bridles of the type described 
have been flown in gales of fifty and 
sixty miles an hour without breaking 
loose — a feat which probably could not 
be performed with ordinary bridles. 



charge of steam boilers carrying over 10 pounds of 
steam or of more than 10 horse power. At the time 
of the arrest the pressure in the boiler was 220 pounds. 
The driver proved that the boiler was capable of de- 
veloping only 6}4 horse power and, therefore, he stated 
that the vehicle did not come within the provisions of 
the charter. The magistrate held the same view 
and dismissed the charge. If this decision is upheld, it 
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by certain chemical substances, which have been 
previously introduced into it ; this is known as the 
Malignani process. At the Exposition an installation 




Fig. I.— A MALAY KITE PEOVIDED WITH AN 
EXPANSIVE BBIDLE. 



Fig. 2.— THE ASCENT OF THE NEW AND OLD EII^ES. 



of course means that no licenses will be needed for 
steam carriages which have a capacity of less than 10 
horse power, but the charter seems explicit in referring 
to both pressure and power. 

^ lit m 

A Neur Incandescent Lamp. 
At the Paris Exposition is to be seen a new process of 
incandescent lamp manufacture, in which the vacuum 
is obtained in the bulb by the absorption of the gases 



SOME METALLURGICAL EXHIBITS AT 
THE FASIS EXPOSITION. 
Among the notable exhibits at the 
Paris Exposition are those of Messrs. 
Tiffany & Co., the American jewelers^ 
Their collection is intended to be edu- 
cational, showing the precious and 
semi-precious stones of the United 
States. It has been purchased, and 
presented to the American Museum of 
Natural History. In front is a large 
section of rhodonite, besides large 
quartz crystals and arrowheads, fine 
sections of agate, amethyst, etc. ' The 
sphere seen at the top is cut from rock 
crystal. At the sides are specimens 
of malachite, rough and cut, from the 
Arizona mines. An interesting piece 
is a section of meteorite containing 
peridot ; cut and uncut gems of all 
kinds are shown, including beryl, sap- 
phire, tourmaline, etc. A smaller case 
contains specimens of petrified wood 
from Arizona, with sections of trees ; 
also collections of precious stones. One 
of our illustrations shows a fine model 
of a California gold stamping mill, to 
be seen in this section ; it is about 
seven feet high, including base. It 
has been built under the direction 
of the California Commission by the 
Union Iron Works, of San Francisco. 
The machinery is driven by a small 
electric motor, illustrating the differ- 
ent processes by which the ore passes 
to the crusher, stamping mills, concen- 
trator, etc. 




GALIFOBNIA OOLD-STAMPINO KILL AT THE PABIS EXPOSITION. 



Automobile lilceuse. 

An interesting decision was recently 
rendered in a New York police court 
by Magistrate Olmsted. A locomo- 
bile driver was arrested on Fifth Ave- 
nue, and he admitted that he did not 
have an engineer's license. He was 
oharged with violating a section of 
the charter which says that only 
licensed engineers shall use or take 
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has been made for manufacturing the lamps, and the 
visitor may follow the operations. A partial vacuum 
is first obtained in the bulbs by an air pump ; to absorb 
the remaining gases red phosphorus is the compound 
generally used ; it is formed into a somewhat liquid 
paste, which is introduced by means of a piece of cot- 
ton on the end of a wire into the tube by which the 
bulb is exhausted, and the walls of the tube are coated 
with the paste. A vacuum of a millimeter is first made 
by the air pump. It is found that at 
this low pressure many of the gases 
will be absorbed by the compound 
used, especially oxygen, hydrogen, 
nitrogen and the hydrocarbon gases ; 
the latter are most easily absorbed, 
and are in consequence used in prac- 
tice. After the partial vacuum has 
been reached, the hydrocarbon gases 
are introduced into the bulb to dis- 
place the air ; the pump is operated 
for half a minute while a current is 
sent into the filament which brings it 
to low redness. When the vacuum is 
made as nearly complete as possible 
by the air pump, a stronger current 
is passed in the filament, and the 
outside of the bulb is heated by a 
small gas furnace placed below it and 
by directing a gas flame upon the 
tubular part of a rubber tube to re- 
move all moisture. When the vacuum 
has reached a certain point, a light 
blue discharge appears at the posi- 
tive pole, which increases, and eventu- 
ally fills nearly the whole of the bulb ; 
at this point the lamp is separated 
from the pump by melting off and 
closing the tube. The chemical pro- 
duct on the walls of the tube is then 
heated, and it absorbs the remaining 
portion of the gases ; at this point the 
discharge appears to fill the whole of 
the lamp, having a light blue ap- 
pearance. Upon heating the lamp for 
a few moments the discharge disap- 
pears, and the vacuum is complete. 
The glass tube is then removed from 
the bulb by melting off in a blowpipe 
flame. The advantages claimed for 
this lamp are that the vacuum is better, 
the operation is more rapid, and it 
does away with the inconvenience of 
using mercury pumps. 



Of the 46,988 deaths which occurred 
in Paris for the year 1899, says Tech. 
nische Notizen, no less than 12,314, 
hence about one-fourth, were due to 
consumption ; 37 '3 per cent of these 
persons died between the ages of 1 
and 30, 60*2 per cent between those of 
20 and 40. Hence two-thirds of all vic- 
tims of this disease were claimed by 
death in the prime of their life. 
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MANUFACTUEE OP ILLUMINATING GAS. 
I. COAli GAS. 
In the present illustrated description of the modern 
method of manufacturing coal gas, we have chosen 
the large station at the foot of Fourteenth Street, near 
the East River, in this city, as being thoroughly repre- 
sentative of the present state of the art, as carried out 
on a jlarge scale. By the courtesy ofjDr. Elliott, the 
chief chemist of the Consolidated Gas Company, our 
artist was enabled to make the accompanying draw- 
ings, in which the salient features of this vast plant 
are grouped together in such a way as to enable the 
reader to follow the process from the charging of the 
retorts to the final delivery to the city mains. 

The station which is herewith illustrated is one of 
ten which are owned by this company, in three of 
which coal gas is manufactured, while the others are 
devoted to the manufacture of water gas. The Four- 
teenth Street station covers an area of several city 
blocks, and in the course of each year, 125,000 tons of 
bituminous coal are consumed in producing gas at the 
rate of from 3,000.000 cubic feet per day in the sum- 
mer to 5,000,000 cubic feet per day in the winter season. 
The plant is in constant operation for the whole 
twenty-four hours, and although the exigencies of 
manufacture require that certain parts of it be briefly 
closed for repairs, there is no time in the year, or from 
year to year, in which the whole establishment is idle. 
Illuminating gas is obtained from coal by the opera- 
tion which is chemically known as destructive distil- 
lation, and technically as carbonization. The carboni- 
zation is accomplished by placing the coal in closed air- 
tight retorts which are raised to the proper tempera- 
ture for driving off the various gases and converting 
the coal into coke. The retorts employed at the 
works under consideration are of the D shaped pat- 
tern, and are manufactured of fire clay, which, on ac- 
count of its refractory nature and its cheapness and 
durability, has been proved to be the best material for 
this purpose. The retorts are 25 inches in width, 14 
inches iu height, and 9 feet in length, and they are ar- 
ranged in three tiers, as shown in the sectional view at 
the bottom of our first-page engraving. They are 
grouped in series of six. Each six constitutes a 
** bench," and each bench is supported within an 
arched setting, while below is provided a deep and 
somewhat narrow furnace, the air for the supply of 
which passes up from below through the fire bars. 
The heating furnace is charged with a portion of the 
'coke which forms the solid residuum in the retorts. 
For purposes of economy, the furnaces are fired on 
the regenerative principle, only sufficient air being 
supplied through the fire bars for the production of car- 
bon dioxide gas, which, passing up through the upper 
stratum of coke, serves to maintain it at a steady glow 
of heat, the final carbon monoxide gas being ignited and 
burnt beneath the lowest tier of the retorts by means 
of heated air, which is led in through special air ducts 
provided for the pwfpose. These ducts will be no- 
ticed in our sectional view of the retorts. 

The view referred to shows one side of what is known 
as a "range'' of retorts. In this particular range we 
see the front face of twelve benches which contain in 
all seventy-two retorts. On the opposite side, or what 
is technically known as the back of the range, are 
twelve other benches, thus making a total of 144 in all. 
There are in the Fourteenth Street station six of these 
ranges, and the total number of retorts will thus be 
seen to amount to 864. Each retort of the particular 
type shown can make 10,000 cubic feet of gas in every 
twenty-four hours. 

Although the principles of coal gas manufacture are 
the same to-day as they were in the early days of the 
art, there has been a vast advance in the details of the 
plant, the development of special appliances and tools, 
and the general systemization of the work. Our illus- 
trations show two of the most remarkable machines 
of recent design, known as the *' charger" and ''dis- 
charger," the latter being shown in some detail at 
the nearer end of the range, while the former is seen 
further down the line. Each machine travels on 
a track which completely surrounds the range of 
retorts. It carries its own steam boiler and engines 
for moving the machine down the front of the retorts 
and performing the various operations of charging and 
discharging. At the top of the discharging machine 
is a hopper capable of carrying six tons of coal, or 
sufficient to charge the whole line of retorts on one 
side. Below| the hopper and placed vertically below 
one another, are three automatic scoops which are 
arranged at heights corresponding to the level of the 
three tiers of retorts. The scoops are rectangular in sec- 
tion and of such length and capacity as to contain the 
proper amount of coal for charging the retorts. They 
are loaded by gravity from the hopper and are thrust 
simultaneously into the retorts, where, by means of a 
very ingeniously contrived mechanism, the scoops are 
withdrawn, leaving their charge of cOal behind. As 
soon as the retorts are charged, they are closed by 
means of special self -sealing doors, and the charger is 
moved forward by its own engine to a position in 
front of the next series. The carbonization of the 
coal usually takes about four hours, at the end of 



which time the gases have been completely driven off, 
leaving practically pure coke behind. The lid of the 
retort is then opened and the coke is withdrawn by 
means of the discharger, which is driven up into posi- 
tion on the railway. This discharger is very similar 
in construction and operation to the charging machine. 
It has three long rakes arranged vertically, one above 
the other, at an elevation corresponding to that of the 
retorts. The rakes are thrust into the furnace and with- 
drawn by means of a steam cylinder 8 inches in diameter 
by 3 feet stroke operating a rack and endless chain and 
a drum. The rake is lifted as it enters the retort, in 
order to clear the fuel, dropped as soon as it reaches 
the back of the retort, and then withdrawn, bringing 
the charge of coke with it. During the process of dis- 
tillation there is deposited on the inner surface of the 
walls of the retort a deposit of carbon known as 
** scurf," which is utilized in the electrical industries. 
Once in every six weeks it is necessary to burn out this 
deposit by means of air and steam until it is sufficiently 
thin to be broken with chisels and withdrawn. 

The gas produced by the carbonization of the coal 
leaves the retorts by means of vertical ascension pipes, 
by which it is conveyed into a large horizontal half- 
round pipe known as the hydraulic main, which runs the 
whole length of the range, as shown in the engraving. 
The ascension pipes terminate in what are known as dip 
pipes, which descend a few inches below the surface of 
the collection of tar and ammoniacal liquor that fills 
the half-round bottom of the hydraulic main. The 
liquor is kept at a predetermined level by means of an 
adjustable overflow, which is shown just to the right 
of the hydraulic main. The gas enters the main 
through the dip pipe, bubbles through the liquid, and 
escapes from the main by means of a large pipe which 
conveys it to the condensers. The object of the dip 
pipe is to provide a seal which will prevent the return 
of any gas to the retorts. The tar and ammoniacal 
liquor, as they accumulate in the main, flow to the ad- 
justable valve and are conducted through a trap to 
what is known as the tar and ammoniacal liquor well. 
The condensers, which are shown in our engravings 
to the right of the retorts, are two in number. Each 
consists of a huge cast iron box 22 feet in height, 45 
feet in length, and 6 feet in width, which is filled 
with a mass of vertical 4-ineh tubes which extend be- 
tween two tybe sheets arranged a few feet from the 
bottom and from the top of the condensers, as shown 
in our sketch. Circulating water is kept continually 
flowing around the tubes, while the gases from the re- 
torts are made to travel alternately up and down 
through the tubes until they have traversed the whole 
length of the condensers. The tubes are divided into 
groups of fifty -four, there being eighteen groups in 
each condenser. The gas enters at the bottom of the 
first group, passes up through it to the top of the next 
group, down through that group, then up through the 
next, and so on,' until the series has been traversed. 
The gas enters at a temperature of between 110 and 115 
degrees at one end, while the circulating water enters 
at 70 degrees at the opposite end, the gas finally leav- 
ing at 70 degrees, while the water escapes at the 
original temperature of the gas, of from 110 to 115 de- 
grees. The cooling of the gas causes the vapors of the 
various hydrocarbons and the aqueous matter distilled 
from the coal to condense into the liquid form. We 
have seen that much of the heavy tar and some of the 
weak ammoniacal liquor was deposited in the hydrau- 
lic main, and the further cooling which takes place in 
the condensers results in the condensing of most of the 
strong ammoniacal liquor and some of the light tar. 
These liquid products collect at the bottom of the con- 
densers, flow out along the bottom of the inlet pipe 
from the retorts, pass through a trap, and flnally col- 
lect in the tar and ammoniacal well before referred to. 
In the two condensers there is a total cooling surface 
of 18,000 square feet. 

At the opposite end from which it entered, the gas is 
led from the condensers by a large main and passes 
through what is known as the exhausters. Of these 
there are three at the Fourteenth Street works, two of 
which are constantly at work, the other being in re- 
serve. The exhausters are simple Roots blowers, which 
serve to draw the gas through the condensers from the 
retorts and force ft through the scrubbers and purifiers 
on its way to the holders. The exhauster, one of 
which is shown in our engraving immediately in front 
of the condenser, performs the double duty of relieving 
the pressure in the retorts, and producing the proper 
pressure in the holders for distribution through the 
city mains. The pressure in the retorts is maintained 
at about 1 inch of water, while the pressure in the 
holder is maintained at 7 inches. 

From the exhausters the gas is forced through a large 
valve into the bottom of two huge circular towers 
technically known as " scrubbers." The scrubbers are 
in duplicate, and the following description of one will 
apply fully to the other. The tower, which is built of 
sheet iron, consists of an inner and an outer shell, this 
construction being adopted to guard against freezing in 
severe winter weather. The diameter of- the inner shell 
is 13 feet, and its height to the platform is 62 feet, the 
total height of the structure over all being 84 feet. 
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Down through the vertical axis of the tower extends a 
large 24-ineh pipe for the return of the gas after it has 
ascended to the top of the tower. The space between 
the 24-inch main and the outer shell is filled wit h a vast 
number of slats of wood J^ of an inch in thickness and 
6 inches in depth. These are carried vertically on a 
series of superimposed radial arms, the object being to 
provide the largest possible amount of surface consist- 
ent with leaving sufficient space for the upward pas- 
sage of the gas. At the top of the ^nass of slats is what 
is known as a ** distributer," whinii consists of a rotat- 
ing arm which extends entirely across the scrubber and 
is fed with a constant stream of water, which, as the 
arm rotates, is sprinkled evenly over the mass of slats 
below. The effect of this constant sprinkling is to keep 
the whole surface of the innumerable slats that fill the 
tower constantly wet, with the result that as the gas 
passes up through the slats it is thrown into intimate 
and thorough contact with the water and the ammonia 
gases are completely absorbed and carried down to the 
base of the tower, where they pass off through a trap to 
the ammonia well. 

After leaving the scrubbers the gas is conducted 
through a large valve shown in the engravings to a 
series of purifiers, where whatever carbonic acid and 
sulphureted hydrogen remains is abstracted, together 
with some of the sulphur compounds. The carbonic 
acid must be removed, because it would lessen the 
illuminating strength of the gas, while the sulphureted 
hydrogen, for obvious reasons, must be completely 
taken out also. The purifiers measure 24 by 26 feet 
and 4 feet in depth. They contain a number of super- 
imposed trays which are filled with oxide of iron and 
lime, the oxide of iron serving to remove the sulphur 
and the lime the carbonic acid. The gas is introduced 
at the bottom of the purifiers and passes up through 
the trays, finally leaving by way of the center seal 
valve, shown in the engravings. From this valve it is 
conducted to large water meters 15 feet in diameter and 
12 feet in length, where its amount is registered. From 
the meters it passes underground through a main 
extending vertically into the center of the gas holder 
and terminating a few feet above the water level. 

The gas holder, which not long ago was the largest 
of its kind in the country, is a huge affair 194 feet 6 
inches in diameter and 165 feet in height when it is 
raised to its full lift, it is of the three-lift, telescopic 
type, and when it is down the whole of it telescopes 
into a large water-tank 42 feet in height, whose foun- 
dations are laid several feet below the surface of the 
ground. This tank has a capacity of 3,300,000 cubic 
feet. Huge as it is, however, it will be seen that it is 
by no means equal to accommodating the maximum 
output of the station, which, when everything is in 
full blast, amounts to 5,000,000 cubic feet per day. 

In closing, it should be mentioned that the weight of 
the holder is not raised, as is often popularly supposed, 
by the lifting power of the gas, but by the actual pres- 
sure produced direct from the exhauster already re- 
ferred to. This pressure is equal to about seven inches 
of water. The gas is led to the mains by the vertical 
pipe shown adjacent to the main by which the gas 
enters the holder. Before being delivered to the 
mains, however, the pressure is reduced to 3 inches for 
night consumption and 2 inches for day service. 
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Relative Corrosion of Wrouglit Iron and Steel. 
At the recent International Engineering Congress on 
methods of testing construction materials, an address 
on the corrosion of iron and steel was delivered by 
H. M. Howe, the Honorary President. Mr. Howe, as the 
result of a long series of experiments, arrived at the 
following conclusions : First, that despite the common 
and widespread belief among engineers that soft steel 
corrodes much more rapidly than iron, there is real If 
very little difference between the two in this respect, 
except where they are exposed to the action of salt 
water. If the corrosion of wrought iron be taken as 
100, that of steel would be 114 in salt water ; in fresh 
water, 94 ; and where the exposure is simply to the at- 
mosphere, 103. In 3 per cent nickel steel the corrosion 
is about 80 per cent of that in wrought iron ; in 26 per 
cent nickel steel, about 30 per cent. Although the 
latter metal has an enormous advantage over wrought 
iron, it cannot be called a non-corroding metal, but, 
rather, a slowly corroding one. 



Pnotograpblng by lilglit from Venns* 

Br. William R. Brooks, director of the Smith Ob- 
servatory at Geneva, N. Y., has succeeded in photo- 
graphing objects solely by the light from the planet 
Venus. The experiments were conducted within the 
dome of the observatory, so that all outside light was 
excluded except that which came from Venus through 
the open shutter of the dome. The time was the 
darkest hour of the night, after the planet had risen, 
and before the approach of dawn. The actinic property 
of the light from Venus was much stronger than an- 
ticipated, the photographic plates being remarkably 
clear, intense, and fully timexl. The experiments will 
be continued every clear night. Dr. Brooks was an 
early worker in photography, and has used it for many 
years in his a^tronoiaical researches. 
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Science Notes* 

Prof. A. A. MicbelsoD, of the University of Chicago, 
has been awarded a Grand Prix at the Paris Exposi- 
tion for his echelon spectroscope. 

After January 1, 1901, the Centigrade thermometer 
will be used exclusively in Germany, the Chancellor of 
the German Empire having issued an order to that 
eflfect. 

Last year Berlin was visited by 1,000,000 strangers ; 
Vienna, by 500,000; Munich, 600,000 ; Dresden, 500,000 ; 
Hamburg, Leipzig, and Zurich, each 400,000 ; while 
Dtl«f=plrlorf, B41e, and Stuttgart each had over 250,000 
visitors. 

The printing of the British Museum Authors' Cata- 
logue is now completed up to the end of 1899. The 
compilation of this enormous work hasoccupied twenty 
years' incessant toil, and has entailed a total cost of 
$200,000. The catalogue comprises 400 large thick 
volumes and 70 supplements. The staff which has 
been engaged upon this work is now devoting its at- 
tention to the coTTipilation of a subject index, which it 
is estimated will keep them fully occupied for another 
ten years. 

The incessant vibration of the shutter in the bio- 
graph, necessary to impart the essential life-like verac- 
ity to the movements on the film, has been entirely 
obviated by a clever invention of a gentleman in Lon- 
don, Mr. Waiter Gibbons, and his device is being em- 
ployed in connection with the biograph at the London 
Hippodrome. By this new mechanism there will be 
no further irritation to the eyes of the audience, a 
drawback which is very painful after staring for some 
time at an abnormally long film. 

Mr. Carl Linde, who has recently been giving great 
attention to machines producing liquid air, describes, 
in a recent issue of a German technical journal, a fur- 
nace designed by Mr. Hempel for an ingenious appli- 
cation of this substance. The furnace is intended to 
burn low-class fuel, such as lignite and peat, and the 
combustion is intensified by turning the gaseous mix- 
ture obtained ,by evaporating liquid air on the fire. 
Nitrogen is first set free, after which there remains a 
gas containing at least 50 per cent of oxygen. The 
price of this gaseous mixture is 81 cents per thousand 
cubic feet. 

A curious eflfect of a bullet wound has just been ex- 
emplified in the Boer war. An English soldier in the 
storming of a position at the beginning of February 
last was struck in the face by a Mauser bullet. The 
projectile lodged in the head somewhere, but all at- 
tempts to reveal its precise position by the X-rays were 
futile. The soldier was discharged from his hospital 
as cured, and participated in several other battles. 
The only ill eflfect he experienced from the wound was 
a slight impediment in his speech. On July 11 he 
was seized with a violent attack of sneezing, and dur- 
ing his exertions disgorged what proved to be the 
missing bullet. It had been firmly embedded point 
downward in the lower part of his jaw. 

Dr. A. Baginsky has recently visited Odessa, and 
during his sojourn in that district visited the *' limans," 
which are in the vicinity of that port. The *Mimans" 
are vast sheets of water, which were originally con- 
nected with the sea, but through gradual silting up 
of sand have been isolated and are now extensive salt 
water lakes. By means of evaporation the waters in 
these lakes have become concentrated, and have been 
proved to be of such therapeutic value that the " li- 
man cure," as it is called, is rapidly growing into popu- 
lar favor. At the Kujalnitzki liman, about six miles 
distant from Odessa, and which is the most important 
liuian, as many as 282,818 baths were taken last season, 
and the patients reaped appreciable benefits from this 
course of treatment. Thirty-three per cent of the pa- 
tients were suflferers from chronic articular rheuma- 
tism ; 495 were scrofulous ; and 254 anaemic. 

On the first of September M. Jacques Faure, a mem- 
ber of the Aero Club of Paris, crossed by balloon from 
the Crystal Palace, London, to France. He set oflf on 
his journey at six o'clock in tbe evening, and safely 
descended at Alette near Boulogne at ten minutes to 
eleven, the journey having occupied four hours and 
fifty minutes. The balloon traveled almost through- 
out the entire dista.nce at a height of 2,000 feet. This 
is by no means an exceptional performance, since Mr. 
Pereival Spencer, the well known aeronaut of London, 
has crossed from the Crystal Palace to France on seve- 
ral occasions with varied success, but the trip has never 
before been attempted by night. The advantage of 
the night journey is that the air being condensed does 
not rarefy the gas in the balloon, as is the case when 
the sun's rays are directed upon the vessel during 
the day time. So long as the temperature of the at- 
mosphere remains at a certain point, the balloon will 
maintain its equilibrium at a regular altitude. M. 
Faure intends to recross from France to England, 
starting from Cherbourg, with the first suitable wind. 
On this occasion, special floats will be attached to the 
balloon, so that, in the ev^nt of its unexpectedly de- 
scendingr.into the water, it will be kept afloat. 



Englneertna: Notes. 

Paris is experimenting with oil lamps for the street. 
They are a thousand candle power each and are set up 
on the river side of the Tuileries garden. 

A Western road has a flat car equipped with an air 
compressor and boiler to operate a sand blast for 
cleaning bridges and iron structures preparatory to 
painting. 

A new steel process is being tested at Pittsburg, for 
making compound steel ingots. The experiments are 
being made under the direction of W. D. Corcoran, of 
the Crucible Steel Company, of America. Solid in- 
gots of graduated carbon, from one side of the ingot 
to the other, or from the center of the ingot, were 
made. It is claimed that the new process will be im- 
portant for armor plate, as any desired thickness of 
very high carbon can be given the surface of the plate, 
rendering it, with a low carbon back, absolutely im- 
penetrable. 

A report has recently been published upon the coal 
fields of China, and those around Tse-chau were re- 
cently visited by Prof. Drake, who found that the 
workable coal lies in one bed about 250 feet above a 
flint-bearing limestone stratum, below which there 
may also be coal. The thickness of the same is pro- 
bably not less than 22 feet and at one place it is worked 
through a shaft 339 feet deep. Prof. Drake estimates 
that within 150 square miles around Tse-chau there 
are about 3 000 million metric tons of coal. Most of 
Shan-si has been found underlaid by large coal beds. 
It is also considered that the anthracite coal alone of 
Shan-si amounts to 3,000 million metric tons, and that 
the coal area is greater than that of Pennsylvania. 
Nearly all the coal is mined through shafts varying 
from 50 to 300 feet. No steam is used for raising the 
coal to the surface, and explosives are not employed. 
Very little coal is mined through inclines. For local 
use coal is taken away in carts drawn by oxen. It is 
practicable in the Shan-si coal beds to run long lines 
of railroad tunnels through the bed and load the cars 
in the mines for distant transportation. 

Some particulars of cellulith are given in La Revue 
de Produits Chimiques. It is well known that in the 
making of paper, a continuous b^ating of the pulp 
produces a transparent and clastic mixture, which 
hardens on drying and greatly strengthens the paper. 
The cellulith is prepared by a process exclusively me- 
chanical—the beating of the pulp for a much longer 
time than is necessary in the production of mere paper. 
According to the properties of the pulp and the rate of 
revolution of the cylinder, the operation may last from 
forty to one hundred and fifty hours, or until there is 
a homogeneous mass having no trace of fiber. The air 
in the substance is removed by beating for two more 
hours ; if allowed to remain, it might destroy the regu 
larity of the material. If desired, suitable colors are 
added, and then the substance is heated, the hot cellu- 
lose liquor passing into a vessel having a perforated 
bottom, through which it drips. Containing 96 per 
cent of water, the material has the consistency of 
thick honey. The water is evaporated either by natu- 
ral or artificial heat, and the pulp hardens, gradually 
attaining the consistency of horn, its specific gravity 
being about 4*5. The cellulith may be worked as is 
horn or ebonite. Combined with sawdust and 30 per 
cent lampblack, the result is a kind of dark ebonite ; 
this is dense and may be polished. 

The eflQciency of the steam turbine motor for the 
propulsion of such craft as torpedo-boat destroyers has 
been amply demonstrated, first with the little '* Tur- 
binia,'' and more particularly by the ** Viper," which 
has passed through her oflQcial steam trials under the 
direction of the Admiralty oflBeials with pronounced 
success in every respect, attaining on a three hours' 
trial the satisfactory speed of 33'888 knots. More could 
probably have been done, but this more than satisfied 
the contract conditions. The only point remaining to 
settle had reference to the economy of the steam tur- 
bine in comparison with the reciprocating engine; and 
the results are now available. As the power developed 
could not be determined, the only measure for fair com- 
parison is the consumption per hour for a given speed. 
On a three hours' trial at 31118 knots the '* Viper" 
burned 8*86 tons of coal per hour, or 19,846 pounds, and 
on a three hours' trial at 33*838 knots the consumption 
was 11 tons 9 hundredweight 1 quarter 9 pounds, or 
25,685 pounds per hour. The '* Albatross," which was 
built apd engined by Messrs. Thornycroft, is the only 
destroyer with reciprocating engines which has on 
oflBcial trials made a speed approaching to that of the 
"Viper," and here the speed was 31*552 knots, with the 
engines indicating 7.732 indicated horse power. The 
displacement of the " Albatross " is 384^ tons, and of 
the *' Viper'' 385 tons; while the coal consumed per 
hour for 31*552 knots for the former was 17,474 pounds 
per hour, and | for 31*118 knots of the latter 19,846 
pounds per hour, so that here is a fair basis of com- 
parison which requires no comment. The 30-knot .de- 
stroyers, with reciprocating engines, consume about 
15,150 pounds per hour, this result being the mean of 
45 boats.— The Engineer. 
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Electrtottl Notes. 

The first electric street railway line in London pro- 
per will probably be built on the Victoria Embankment 
of the Thames from Blackfriars Bridge to new Bat- 
tersea Bridge. 

In the plant of the United Electric Light and Power 
Company of New York the largest steam turbine ever 
built is about to be installed. The normal output of 
the turbine will be 2,500 horse power, but it will have 
capacity suflBcient to carry a 3,000 horse power load. 
The turbine win be direct-coupled to an alternating 
current generator rated at 1,500 kilowatts, or capable 
of supplying 30,000 sixteen candle power incandescent 
lamps. 

An invention which is much needed at the present 
time is a telephone meter, attached to each subscriber's 
instrument, so as to show accurately the number of 
telephone connections made for the subscriber*, or the 
total length of time the line is used on outgoipg calls. 
Such a meter to be successful must be siiftple and 
easily read. It must also register accurately all con- 
nections actually obtained, and must not interfere 
with the necessary talking and signaling circuits. It 
must not involve any additional complication at the 
switchboard. If such a meter could be produced at a 
moderate price, it would be sure of success. 

Sir WiJliam Preece read a most interesting paper be- 
fore the British Association at the Bradford meeting, in 
which he stated that the first experiments in regard to 
wireless telephony were made in February, 1894, across 
Loch Ness, in the Highlands of Scotland. On that oc- 
casion trials were made to determine the laws which 
govern the transmission of the Morse signals by the 
electro-magnetic method of the wireless telegraph. Two 
parallel wires, well earthed, were taken one on each side 
of the lake, and arrangements were made by which the 
wires were systematically shortened witha viewtoasc^^r- 
taining the minimum length necessary to record satis- 
factory signals. The trials show that it was possible 
to exchange speech across the loch at an average dis- 
tance of 1*3 miles between the parallel wires, and the 
length of the wires themselves was reduced to 4 miles 
on each side of the water. The volume of telegraphic 
current was immensely greater than that of the tele- 
phonic current. Whenever through want of balance 
in a loop disturbance was evident, telephonic cross 
talk was also evident. 

The Chief Inspector of French Telegraphs, M. Willot, 
has communicated a paper to the Electrical Congress 
in which he states that it is his belief that ether wave 
telegraphy will soon become obsolete. He is a well- 
known electrician and inventor of telegraph and tele- 
phonic devices. He has come to the conclusion that 
it is the earth, and not the air, through which signals 
are transmitted, without the use of wires, and that the 
curvature of the earth and intervening hills do not in- 
tercept the signals, and this suggested to him the ques- 
tion whether the matter telegraphed left the masts at 
the top or bottom. He believes that it left at the bot- 
tom, as the signaling is not aflfected by wind or fog, 
and is improved by giving the masts good electrical 
communication with the earth. According to his 
theory, communication is kept up through geological 
beds, in which the electricity of the earth has the same 
tension, so that any disturbance on one point at the 
same electrical levTpl creates asweU in the lower level, 
leaving the higher and lower strata comparatively un- 
disturbed. He proposes to tap these levels by means 
of shafts and measure the electrical tension with the 
electroscope. The French Telegraph Department has 
appointed a committee to sink the shafts to ascertain 
the distribution of electrical levels. M. Willot con- 
siders that he can construct an apparatus which will 
meet every case. 

In the course of some experiments on liquid air, H. 
Ebert and B. A. Hoflfmann noticed that a body sus- 
pended above the surface of the liquid acquired a 
strong negative charge. A series of test experiments 
revealed the fact that this charge is not due to the 
liquid air itself, but to the friction of minute particles 
of very cold ice suspended in it. The authors even 
succeeded in constructing a kind of electrifying ma- 
chine by means of a tube containing a piece of wire 
gauze through which the vapor of liquid air was driven. 
This phenomenon of electrification should be allowed 
for in all experiments with liquid air, as it may account 
for many errors and anomalies. Ice acquires a positive 
charge by friction with any metal, and imparts to the 
metal and other bodies also a negative charge. It ap- 
pears to be the more active in this respect, the colder 
and the drier it is. This may account for the strong elec- 
tric eflfects of polar snowstorms. Even in our latitudes, 
ascending currents of air soon reach elevations at 
which all their water freezes, and the friction of the 
ice crystals against suspended dust particles would ac^ 
count for part of the atmospheric electrification. In 
the highest regions, a friction between atmospheric 
ice and cosmic dust, together with solar ionization and 
the consequent conductivity of the atmosphere, might 
account for the luminescence often observed, and even 
for the aurora.— Ebert and Hoflfmann, Ann. derPhysik. 
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ALEUTS OF THE ALASKA PENINSULA. 
The aborig^iues of the Alaska peninsula were once 
the most numerous of all the tribes of the territory. 
In enterprise, courage, ingenuity and intelligence, they 



age them with wonderful skill. The bidarka differs 
from the kyak of the Esquimos in having more than 
one hatch (in some cases as many as three) and in be- 
ing propelled by double-bladed paddles. The kyak 
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GBOUP OF NATIVE WOMEN AND WHITE HUSBANDS. 



were acknowledged, by the early discoverers, to be 
superior to all the tribes of Alaska. Tiieir number, a 
hundred years ago, was far beyond that of the present 
time; disease and drunkenness, both introduced by the 
whites, would long since have exterminated these in- 
teresting people but for the efforts of missionaries of 
the Greek church, who have worked indefatigably to 
reform and preserve the remnants of this once pow- 
erful race. On the mainland, near the Shumagin 
group, there is now a considerable settlement of 
Aleuts, called Bellkofsky, ruled by a Russian priest. 
Before the American occupation the vicinity was the 
haunt of the sea otter, and large quantities of the fur 
of these and other animals were annually harvested. 
The Aleuts were skillful hunters, and the Russian gov- 
ernment used to furnish supplies in exchange for furs. 
The country .round about produces nothing in the 
shape of vegetable food, and the people relied upon 
the chase and such food fish as they could cure during 
the short season to supplement the rations issued by 
the Russians. 

The disappearance of the food-bearing animals 
owing to persistent slaughter has thrown the Aleuts 
in a great measure upon their own resources. Existence 
is becoming more diflBcult to them. They are skillful 
fishermen and know the best haunts of the fish. They 
go in a body to certain points where temporary huts are 
constructed, and during the run they catch and cure 
their stock for winter. The salmon oil for consumption 
and light is preserved in receptacles made of whole seal- 
skins. The fish are dried on racks made of drift wood. 
The dwellings of the tribe are ingeniously constructed 
and extremely comfortable. An excavation to the depth 
of a few feet is made, and then a frame of drift wood 
(they have no other timber) is erected and inclosed by 
sod on roof and sides. To prevent tlie earth blowing 
away during the violent and frequent storms, the top 
of the house is covered with a net made of grass, which 
is stretched tight and fastened down with pegs. A 
structure of this kind is known as a " barakary." 
M^ny white men reside with these Aleuts ; but mar- 
riage by the priest is compulsory. 

In the construction of their native boats, or ''bidar- 
kas," the Aleuts are extremely ingenious and they man- 



has but one hatch, and the occupant uses a single- 
bladed peddle, which is dipped first on one side and 
then on the other. The bidarka is made of a frame 
of wood, covered over with the skin of the sea lion. 
The hatches are circular and are made tight by a skin 
covering, which is drawn around the waist of the occu- 
pant. The 4l6uts accustom themselves from youth to 



velopment of these people. Above the hips they are 
powerful and stalwart; below, misshaped andj dispro- 
portioned. 

Pirate Cove on Popof Island, one of the Hunnagin 
group, in addition to being one of the stations of the 
cod fishing industry, has a name which is of particular 
historic interest in connection with the native Aleuts. 
The name of the cove is derived from an incident 
which happened a century ago. A body of Aleut In- 
dians once made the cove a haunt, from which they 
emerged at intervals to harass the people of the neigh- 
boring coasts, For many years these pirates continued 
their devastating warfare, until the mainland within 
a hundred miles Of the cove was practically depopulat- 
ed. A strong expeditionary force was organized under 
the leadership of the Russians, which was successful 
In surprising the pirates in their stronghold. To the 
last one they were exterminated, and even to this day 
the skeletons of these bloodthirsty people, together 
with relics of their occupation, are dug up. The cove, 
of which we present an illustration, is about half a mile 
across and access is gained to it through a very narrow 
entrance. Daily the fisherman starts out in his dory 
and returns with his catch to the warehouse, where it 
is cut up and prepared for shipment on the arrival of 
the tender. The latitude of the island is about that 
of Edinburgh and Moscow, and the climate is rela 
tively high, the lowest temperature record for the fish- 
ing season of 1899-1900 being — 4°. There is no vegeta- 
tion upon the island, and even the hardiest vegetables 
will not mature. The rainfall is enormous. It may 
be mentioned that in 1899 the Alaska catch of codfish 
aggregated 1,302,000, averaging a rate of two tons to 
the thousand, or 2,600 tons in all. 

' ^ < • *»i 

Electrical Energy by Steam and Cras Engines. 

In a communication recently presented to the Soci6t6 
Electrotechnique of Hanover, Prof. Krone has estab- 
lished a comparison between the cost of electric power 




PIEATE COVE, POPOF ISLAND. 



manage the bidarka. A child just learning to walk is 
taught to sit in a toy craft and encouraged to learn to 
paddle. The highest honors of chieftainship are con- 
ferred upon the best ** oarsman.'^ In these crafts the 
most powerful of storms is fearlessly encountered. 
Sitting in the confined space of the bidarka, from early 
youth, has a strong influence upon the physical de- 




A THBEE-HAICH " BIDABEA," NATIVE CANOE. 



produced by steam and by gas. He has calculated 
the expense of a steam engine, with or without con- 
densation, including the interest, etc., and the service. 
To this he adds the cost of an electric installation for 
100 horse power. According to his figures, the cost of 
a horse power hour (electric) is $0 026 with an non- 
condensing engine, and $0-024 with a condensing en- 
gine. If a gas engine is used, the cost is found to be 
$0020 for the same unit under similar conditions ; the 
saving is thus 16 per cent, based upon the best of the 
steam engines. The author descri bes a small electric 
station installed at Clausthal ; it has two gas genera- 
tors and two gas engines of 70 horse power each, mak- 
ing 140 revolutions per minute; the speed may be in- 
creased 15 per cent when it is desired to charge a bat- 
tery of accumulators. The gas engine is regulated by 
varying the quantity of the detonation mixture intro-^ 
duced, the proportion of the mixture remaining always 
the same. The gas engine runs with great regularity, 
as may be observed by the fact that when one-half 
its load is thrown off, the speed does not rise more 
than 3 per cent. These engines are connected directly 
to two direct current dynamos of 46 kilowatts each. 
During one year the amount of combustible, anthra- 
cite and coke mixed, which was necessary to produce 
one horse power hour of electric energy averaged about 
2*3 pounds. 

* -* #■■ » — 

A French newspaper gives a dispatch from Mar- 
seilles stating that five of the great steamship lines are 
negotiatingwith a view to diminishing the number of 
voyages by about one-half. It is said that they are 
taking this step because of the advance in the price of 
coal. 
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A UKiaUE PIGEON POSTAL SEBYIGE. 

The homing and carrier pigeons have on more than 
one occasion displayed their remarkable innate pro- 
clivities for the quick conveyance of messages between 
different points when other systems of communication 
are either unavailable or have broken down. In the 
Franco-Prussian war they were used by the unfortu- 
nate imprisoned citizens of Paris to carry messages to 
the outside world. In the present Boer war they have 
been freely employed, 
especially during the 
siege of Lady smith. 
Then, again, since the 
foundering of the 
French steamer Bour- 
gogne with her four 
hundred souls off New- 
foundland some months 
ago, the various French 
shipping companies 
have been conducting 
several experiments 
with these pigeons, with 
a view to employing 
them to carry news of 
any accident that may 
hav6 occurred to the 
steamer during her voy- 
age, thus explaining to 
the anxiously waiting 
relatives of the passen- 
gers ashore the safe- 
ty of the vessel, the rea- 
son for her delay, and 
other interesting infor- 
mation. But in New 
Zealand a much more 
novel and enterprising 
attempt has been made 
to introduce the pigeon 
into the commercial 
world by establishing a 
pigeon post between 

Auckland and Great Barrier Island. Great Bar- 
rier Island lies about sixty miles north of Auck- 
land. It is a bleak, inaccessible spot. The mines 
supply the most important means of support to the 
few inhabitants who eke out their existence on this 
lonely island, with no other means of communicating 
with the mainland than by the steamer, which calls 
only once a week. Their complete isolation has been 
forcibly brought home to the islanders on more than 
one occasion. Some months ago a terrible shipwreck 
occurred on its formidable coast, and though within so 
short a distance of Auckland, the news of the catastro- 
phe was not known in the latter town until four days 
after it had happened. 

In 1896 the island was imbued with a new lease of 
life through the mining industry increasing, owing to 
the efforts of one 
or two influential 
gentlemen on the 
mainland. The 
result was that a 
number of fami- 
lies of miners trav- 
eled to the island 
to p3.rticipate in 
the prosperity. It 
was also recogniz- 
ed by one gen- 
tleman, Mr. W. 
Fricker, who was 
an ardent pigeon 
fancier, that a 
quicker means of 
transit should 
exist for the con- 
veyance of news, 
c o r r e spondence, 
etc., between the 
island and the 
mainland. He 
thereupon estab- 
lished his pigeon- 
gram agency. The 
birds were housed 
i n comfortable 
quarters on Great 
Barrier Island, 
and were soon 
suflQciently train- 
ed for the pur- 
pose of carrying 
messages to the 
town of Auck- 
land. The value 
of this unique 
agency was imme- 
diately realized, 
and it was enthu- 
siastically and 
substantially sup- 



ported by the shipping company and several other mine 
owners and merchants who were greatly interested in 
the development of the island. At first, the birds were 
only trained to fly one way. That is to say, they were 
taken by boat to Great Barrier Island, and liberated as 
the exigencies arose, when they immediately set out to- 
ward their home at Auckland, and were returned to 
the island in crates by the weekly steamer. The dis- 
advantage of this method is obvious. It was possible 
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to carry messages from the island to the mainland, but 
no communications could be conveyed from the main- 
land to the island. Mr. Fricker, realizing this draw- 
back, immediately commenced to train other birds to 
accomplish the reverse journey from Auckland to 
Great Barrier Island, and now it is possible to dispatch 
a message either way with the assurance that a reply 
will be forthcoming in a very short time. 

The time generally occupied on the journey by the 
birds averages from 65 to 70 minutes ; but, Jvs may be 
naturally supposed, their rate of traveling depends 
upon the condition of the wind and weather. When 
the service was first inaugurated, the cost of transmis- 
sion was 50 cents per message ; but when the circuit of 
communication was completed, and it was found that 
one bird could carry four messages at a time, the cost 



was revised. Now the cost of carrying a message from 
the island to Auckland is 12 cents, and 25 cents for the 
reverse journey. The reason that it costs more to 
carry a message from Auckland to the island is due 
to the fact that the training of the birds for this route 
was more laborious, since strong persuasion had to be 
brought upon the birds to induce them to face the 
long water journey. The messages are written upon 
tissue paper with carbon leaf. The paper is per- 
forated down each sid(» 
When the message has 
been written it is folded 
and sealed with the 
agency's stamp, which 
siBcures complete pri- 
vacy of the communica- 
tion. The message is 
then wrapped round the 
bird's leg and covered 
with a waterproof leg- 
ging, which serves to 
protect the message 
from injury during wet 
weather, and also to pre- 
vent the bird's picking 
it to pieces. When the 
bird enters the terminus 
at either end, he passes 
through the usual trap 
which is generally pro- 
vided to the lofts of 
homing pigeons. In 
this case, however, the 
trap gives entrance to a 
kind of small ante-loft. 
The trap, in falling, 
rings a bell, which no- 
tifies the attendant of 
the arrival of a bird. 
He thereupon takes 
the bird out of this ante- 
loft, removes the mes- 
sage from its leg, and 
then permits the pigeon to enter the main loft. To 
open the message it is simply necessary to tear the per- 
foration. 

The service is well supported, considerably over 
one hundred birds being retained as messengers. It 
is oflScially recognized by the New Zealand govern- 
ment and the Imperial government as a bona-fide 
postal setvice between the island and Auckland. It 
issues' its own postage, stamps for- franking the mes- 
sages. It is a reliable, tapi^, and cheap means of com- 
munication. Even when the telegraph cable eventu- 
ally connects the island with the mainlaojd, it id 
extremely improbable that it will fall into desuetude, 
since the number of words that can be written upon 
the tissue paper and transmitted for 12 cents— the same 
message would cost ten or twelve times that sum if dis- 
patched by cable 
— will recommend 
its utilization in 
lieu of the tele- 
graph. 




Ocean Tug Attempting to Start the Disk. 



Method of Lo«rering and RemoTing the 
Disk by Meanit Of the Hydraulic Jet. 



THE LANOSTON MOOBINO DEVICE. 



THE LANGSTON 
MOOBINQ DE- 
VICE. 

The Langston 
mooring device, 
which bears the* 
name of its inven- 
tor, is designed to 
afford absolutely 
secure anchorage 
for vessels and 
buoys under ex- 
treme conditions 
of storm, ice pres- 
sure or other 
sources of violent 
strain. As repre- 
sented in the ac- 
companying en- 
gravings, it con^ 
sists of a (l^st iron 
disk of any de- 
sired diameter, 
from 10 inches up 
to 2 feet, on the 
concave surface 
of which strong 
lugs are forged 
for the holding 
of triple rings to 
which a chain 
may be attached 
by a shackle. To 
sink the device, 
the nozzle of a 13^- 
i n c h s:alvanized 
pipe is passed 
through a hole 
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wbioh is bored through the center of the disk. At the 
upper end of the pipe a hose is attached by means of an 
inverted U connection (this form being used to prevent 
cramping), and by this means a stream of water is 
forced to the under surface of the disk by means of a 
hydraulic pump. The chain is stopped to the pipe to 
keep the disk firmly on the nozzle, and the whole ap- 
[taratus, pipe, hose, chain and disk, is supported from 
a jdavit or i^afif and, therefore, easily maintained in a 
vertical position. The disk is lowered 
to the bottom until it rests upon the 
sand or other material in whiidl it.js 
to be sunk, when the pump is sorted. 
The stream of water, passing througl) 
the disk to its under or convi^x side, 
loosens the sand and allows the disk 
with ita pipe, chain, etc., to sink into 
the vertical hole, which is thus con- 
tinually being washed out as the ap- 
paratus descends. The apparatus be- 
ing supported from a davit in the way 
described, it is practicable to lower the 
pipe to the bottom in any depth of 
wiater where anchorage may be de- 
sired, the pipe merely being long 
eujough to steady the disk in the hole 
which is bored in the sand or mud of 
the bottom, and put a disk down from 
10 to 30 feet or more below the bot- 
tom. When the disk is at the proper 
ddt)th, the stoppings of the chain are 
cast off, by releasing a clutcl), and the 
pipe is withdrawn. The disturbed 
material immediately settles back on 
the disk and around the chain, bury- 
ingjit firmly in place. It can be readily 
seen that the holding power of this 
form of anchorage is enormously 
greater than that which can be ob- 
tained by means of the plow point of 
an ordinary fiuke anchor or the broad 
lip of a mushroom anchor, whose hold 
upon the sand or mud is merely su- 
perficial. 

In tho gale which visited New York 
on September 5 last, when the wind attained a velocity 
of 65 miles an hour, striking evidence was afforded of 
the efficiency of this form^of anchor. It seems that eleven 
of these disks, which have been sunk in jthe mooring 
grounds of the Brooklyn Yacht Club and vicinity, did 
yeoman service, not merely in holding the particular 
yachts that were made fast to them, but in saving three 
or four other boats that had dragged their anchors from 
being cast ashore. Forty other yachts which were not 
so secured dragged their anchors of the ordinary type, 
and were piled up on the beach between Ulmer Park 
and Fort Hamilton. 

It was natural that this device should commend itself 
to the attention of the Navy and the Lighthouse Board. 
There are along our coast no less than 44 light vessels 
and 5,000 channel and coast buoys. The number of buoys 
that are torn adrift from their 
moorings every year is such as 
to warrant the department in 
investigating every new device 
that promises to afford a more 
secure means of anchorage than 
is at present available. Apart 
from the financial loss that oc- 
curs in the displacement fand 
loss of buoys, which by the way 
frequently cost several hundred 
dollars apiece, there is the :serious 
risk to navigation— a much more 
serious matter. The value of an 
absolutely secure form of an- 
chorage to the navy is also obvi- 
0US4 for there are many locations 
where naval vessels can find but 
poor holding ground for anchors 
of the ordinary type. Realiziag 
the possibilities of the Langston 
mooring, the Lighthouse Board 
and the Navy Department de- 
tailed officers to observe and re- 
port upon the practical demon- 
strations of its utility in New 
York Harbor. The last of these 
tests was made on September 
15, at a point a little distance 
offshore from the Atlantic 
Yacht Club house at Norton's 
Point. 

The experiment was carried 
out with a 12-inch cast iron disk, 
which was put down through 
water 18 feet deep, to a depth 
of 8 feet, in a bottom of sand 
and clay. The time required 
from the starting of the force 
'pump until the sinking was com- 
plete was G^^ minutes. A J^-inch 
crown chain, 15 fathoms in 



length, was attached to the disk. The accompanying 
illustrations show very clearly the action of the Tmter 
in cutting away the sand and clay below the disk and 
excavating the vertical shaft at the bottom of which 
the disk was deposited. The sand, etc., closes in some- 
what upon the chain and pipe as the disk descends, 
but upon the withdrawal of the pipe the discharge of 
the water loosens the surrounding material sufficiently 
to allow of the easy withdrawal of the pipe, after 
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revolutions, and this was subsequently increased to 120, 
a rate which was maintained up to the conclusion of 
the test, or for a period of twenty-one minutes. The 
tu^ failed to produce the slightest effect upon the sta- 
bility of the buried disk, and it was the unanimous 
opinion of the officials who witnessed it that the 
demonstration was* completely successful. Although 
the holding power of the device is so great, the re- 
moval of one of these disks is a very simple matter. 
Tlie hose is brought into requisition, 
aiiil a double ring, shaped like the 
figure 8, isfitted tightly to the lower 
end of the hose and loosely on the 
mooring chain, down which it slips. 
As the pipe descends; the stream of 
water speedily cuts its way through 
the sand, opening a way for the pipe, 
until, guided by the chain, it reaches 
the disk, which maj' then be drawn up 
witltout difficulty. 



KB. ALEXANDER WINTON IN HIS BAGINO MACHINE ON THE WASHINGTON 

PABK TBACK, CHICAGO. 



which the material closes in quickly and solidly above 
the disk and around the connecting chain, as shown 
in the illustration. 

Sixty minutes were allowed for the filling in of the 
hole, which, while it was probably not sufficient for the 
completion of the process and the thorough settlement 
of the loosened material, sufficed, as the test afterward 
showed, for all practical purposes. A new 7-inch haw- 
ser was attached to the chain, and 25 fathoms were 
paid out and made fast to the towing bits of the ocean- 
going tug **DeWitt C. Ivins," the newest and most 
powerful vessel of the Moran towing fleet. The tug 
has a compound engine with cylinders of 15 and 30 
inches diameter by 22 inches stroke, and the boiler 
carries 140 pounds of steam pressure. The propeller, 
which is 8 feet 6 inches in diameter, was turned at 105 




AUTOMOBILE DELIVEBY WAGON BBEAKING AN EGG PLACED ON A BOX, THE WHOLE 
BEING SUPFOBTED ON A TEETEB-BOABD. 



CHICAGO AUTOMOBILE EXHIBITION 
ANB BACE MEET. 

BY ARTHUR T. KELLOGG. 

The automobile exhibition and race 
meet promoted by The Chicago Inter- 
Ocean, while an interesting affair, fell 
short of being the success for which 
the promoters and all interested in 
automobiles hoped. The exhibitors of 
complete automobiles numbered twen- 
ty, of whom eleven showed vehicles or 
cycles propelled by hydrocarbon mo- 
tors ; five exhibited electric vehicles, 
and four steam vehicles. The steam 
vehicles were all very much alike, not 
only in general appearance, but in 
their mechanical construction. All 
had fire-tube boilers, with about 300 
tubes; two-cylinder, single-acting, ver- 
tical engines, and burners fed with 
vaporized gasoline and working on the 
Bunsen principle. One firm had two 
racers on the grounds, which showed 
themselves remarkably speedy over 
comparatively short distances. Within fifteen yards 
they would be going at full speed, in contrast to the 
electrics, which were much slower, and in still more 
marked contrast to the gasoline vehicles, which took 
an eighth to a quarter of a mile to attain their best 
speed. One of these little steam racers was reported 
to have gone a mile in 1 minute and 6 seconds. This 
time was not official, however. 

The electric vehicles were, by all odds, the hand- 
somest vehicles in the show, judged from the stand- 
point of a carriage builder. One make is equipped 
with an electric brake which worked admirably. An- 
other make is notable for having motors which work 
at higher pressure than that generally accepted as 
the correct thing. This necessitates the use of more 
than the usual forty cells to the vehicle, which 
forty cells can be charged from 
the 110- volt, direct current cir- 
cuit, such as is common in the 
larger cities. The use of a great- 
er number of cells necessitates 
the use of a booster, or, as the 
exhibitors preferred to call it, a 
* 'motor-generator." 

The high pressure automobiles 
carried off the majority of prizes 
offered for electric vehicles, thus 
showing them to be of high ef- 
ficiency. 

The eleven makes of gasoline 
vehicles differed widely from 
each other. Almost the only 
feature common to them all was 
that they all employed the four- 
cycle principle in their motors. 
The speediest vehicles on the 
grounds — for any considerable 
distance, at least — were among 
these gasoline vehicjes. Of these, 
the speediest of all were the 
little tricycles, all built on the 
•accepted French lines. While 
these little vehicles were speedy, 
they proved themselves unrelia- 
ble. 

Among the larger vehicles 
there was only one machine that 
made any pretensions to speed 
sufficiently high to make a show- 
ing against the little tricycles, 
and that was the racer with 
which Alexander Winton vain- 
ly attempted to win the cham- 
pionship of the world in France 
this past summer. It ran with 
a commendable consistency, un- 
like the tricycles, never showing 
a greater variation than ten 
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seconds between the fastest and slowest mile in a 
fifty mile jaunt. This uachine covered fifty miles in 
1 hour 17 minutes and 50 seconds against 1 hour 15 
minutes and 57| seconds for one of the tricycles. 

The other gaeolin^ vehicles were of various types. 
They were designed for use on public roads, and were 
not equipped with sufficient power or sufficiently high 
gears to make a creditable showing against the racing 
machines. One thing was noticeable, and that was the 
tendency to equip these vehicles with motors of higher 
power than is ordinarily needed, and of regulating the 
speed of the vehicles, principally through controlling 
the speed of the motors by varying the amount of the 
explosive charge and the time of firing 
that charge. This, of course, does not 
permit the motors to work at their high- 
est efficiency except during a small por- 
tion of the time. Almost all were equip- 
ped with reducing gears to facilitate hill 
climbing and progress over exceptionally 
bad roads. The road-going qualities of 
these vehicles are attested by the fact that 
two made the journey from New York to 
Chicago on their own wheels and two 
others made the trip from St. Louis to 
Chicago in the same manner. 

There was one make of gasoline vehi- 
cles exhibited that performed some re- 
markable feats, designed to impress the 
spectators with the perfection of con- 
trol which has been obtained. These 
feats consisted in climbing the grades, 
in turning and maneuvering in remarka- 
bly close quarters, in wandering over a 
three-foot pile of loose timbers, and in 
performing a number of feats on a 
'' teeter board." This teeter board con- 
sisted of a number of stout timbers 
spiked together so as to form two run- 
ways twelve inches wide. These two 
were braced together at a proper dis- 
tance to accommodate the gage of the 
wheels, and were laid over a stout sup- 
port, some eight feet high. With one 
end of this teeter resting on the ground 
and the other high in air, the vehicle 
would start up the incline, stopping at 
the center in such a position as to balance the 
teeter. 

After the vehicle had played "see-saw" all by 
itself for a while, stevedores would put supports under 
either end of the teeter, a roller would be placed under 
one of the rear wheels of the vehicle, and it would be 
driven back and forth within such narrow limits as to 
keep the wheel on the rolling piece of wood. Then a 
ten-inch cube of wood Would be substituted for the 
roller, and the vehicle would be made to climb back 
and forth over it, or to stop with 
the wheel in apparently impos- 
sible positions. To cap the cli- 
max, the vehicle would be back- 
ed over the block of wood and 
lowered until it was just close 
enough to the teeter board to 
crack the shell of an egg placed 
by an attendant, without doing 
more damage to it. All these 
feats were performed in the 
presence of hundreds of spec- 
tators. The vehicle is equipped 
with a powerful motor and fric- 
tion transmission. In climbing 
grades the steam and gasoline 
vehicles showed themselves ca- 
pable of overcoming grades of 
from 25 to 40 per cent. None 
of the electrics attempted a trial 
on the artificial grades. 

In the races none of the elec- 
trics entered for any contest of 
more than five miles in length, 
and the steam vehicles — the 
little racers, at least — could not 
be dragged into an event of more 
than ten miles in length. In a 
five mile contest between road 
machines the three types of ve- 
hicles were all represented for 
the only time. An electric led 

for two miles, when it was passed by a steam run- 
about, which held its lead to the finish, although 
being rapidly overtaken by the electric at this 
point. The steam machine started with a steam pres- 
sure of 225 pounds and finished with 25. Tae electric, 
which was gaining at the finish, was not going within 
ten per cent as fast as it did in the earlier part of the 
race, showing that the consumption of current had 
been considerable. This was largely due to the heavy 
condition of the track. The two gasoline vehicles were 
far in the rear, but were going as fast, or faster, at the 
finish than in the early part of the race, and could 
hfive kept the same gait for fifty to a hundred miles 
more. 



THE TBI-STATE EAIB AUTOMOBILE BACES. 
The mile track at Guttenberg, N. J., was the scene of 
most interesting atltoiiiobile races on September 8, 
which were held on the occasion of the Tri-State Fair. 
While most of the contests were important, the race 
between the machines of Mr. A. C. Bostwick, Mr. D. 
Wolfe Bishop, and Mr. A. L. Riker was the most valu- 
able. The machines were run under the rules for- 
mulated by the Automobile Club of America. Mr. 
Bostwick's racing machine, which is of 24 horse power 
and weighs 3,000 pounds, was built by Pan hard & Le- 
vassor, and was originally owned by M. Ren^e de Knyflf, 
and has many times shown in France that it is cap- 




pounds, any make ; five miles— Won by C. J. Field, 
New York ; F. T. Craven, New York, second ; J. Lau- 
veguez, New York, third ; C. S. Henshaw, Brooklyn, 
fourth. Time, 11 'A^. 

Crasoline vehicles of more than 1,000 pounds, any 
make ; five miles — Won by A. C. Bostwick, I^ew York ; 
D. Wolfe Bishop, Newport, second. Time^ 7 : 431. 

Tricycles ; five miles— Won by C. S. Henshaw, Brook- 
lyn ; J. Lauveguez, New York, second ; Stanley R*. 
Atkinson, New York, third. Time, 8:24f. 

Electric vehicles, any kind ; five miles^ Walkover for 
A. L. Riker. Time not taken. 
Steam vehicles, four wheels ; five miles — won by W. J. 
Stewart, Newark; W. L. Hibbard, Bridge- 
port, second ; S. T. Davis, New York, 
third ; S. Houston, Newark, fourth. 
Time, 11 : 48. 

** Championship," open to first and 
second prizewinners in the preceding 
events, except the first and that for tri- 
cycles ; ten miles — won by A. C: Bost- 
wick, New York ; D. Wolfe Bishop, New- 
port, second. Time, 15 : 09^. 



MB. BOSTWICK IN HIS WINTON BACING MACHINE. 

able of great speed. Mr. Bishop's machine was made 
by the same firm, but is slightly lighter, weighing 
2,200 pounds and propelled by 16 horse power motors. 
The race for gasoline vehicles weighing over 1,000 
pounds was 5 miles. Mr. Bostwick succeeded in cover- 
ing the distance in 7 minutes and 43|^ seconds. At the 
start of the ten mile ** championship" race, Mr. Bost- 
wick was first, Mr. Bishop second and Mr. Riker third. 
The Riker electric racing machine weighs 2,300 pounds. 
Mr. Riker gradually over took and passed the others and 



Disposal o f Household Waste at Paris. 

The question of the household waste of 
the city of Paris is treated by M. Vincey 
in a communication recently presented to 
the Society of Sanitary Engineers. The 
amount of household waste collected each 
day is about 3,200 cubic yards, or nearly 
56 cubic yards per mile of street ; the pro- 
duction increases from year to year in the 
proportion of ^V- ^^ ^^^^ *^® ^^ districts 
of the city produced about 1,020,000 cubic 
yards of waste, whose weight gave an 
average of 1,235 pounds per cubic yard ; 
the annual weight waS thus 570,035 tons, 
or an average of 1,562 tons per day, Or 1*38 
pounds per day and per person. The 
monthly production is variable, being 
considerably higher in winter than in 
summer ; it is the same for the density. 
In 1895 the average for January was 1,450 
pounds per cubic yard, and for Septem- 
ber, 1,200 pounds ; in that year the re- 
moval of the waste cost the city of Paris 
nearly $600,000, or $1.08 per ton. As the previous con- 
tract expired in July, 1899, a new one was made, and 
the expense has risen to over $800,000 annually. 
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finished the first lap many yards in the lead. His 
batteries then became short-circuited, and the machine 
came to a stop. Mr, Bostwick gained rapidly on his re- 
maining competitor, and at the end of the 10 miles was 
more than 7 furlongs ahead, the last mile being made 
in 1 minute 27| seconds. Mr. Bostwick also operated 
his Winton racing machine, shown in our engraving. 
The machine is of about 20 horse power. The following 
is a summary of the principal races : 

Gasoline vehicles, four wheels, American make ; five 
miles — Won by T. Walsh, New York ; F. Nagel, New 
York, second ; A. C. Bostwick, New York, third. Time, 
10:lOf 

Gasoline vehicles, four wheel, of less than 1,000 



MM. Desgrez and Balthazard of Paris have been 
carrying out some elaborate experiments with the ob- 
ject of regenerating respirable air in a confined space, 
and have communicated the results of their researches 
to the Academy of Sciences. They have constructed a 
diving dress of aluminium which weighs in all about 
twenty five pounds. Inside this 
dress they place a quantity of 
bioxide of sodium, and a diver 
wearing this apparatus can walk 
about for a considerable length 
of time under water, without 
coiuing to the surface to replen- 
ish his supply of air. It is 
claimed that the invention will 
be of inestimable value to per- 
sons engaged in mines, chemical 
industries, or to reach certain 
points surrounded by a poison- 
ous atmosphere. 

— » ♦< - » ■ 

The Current Supplement. 

The current Supplement No. 
1292 has a number of articles of 
remarkable interest. ** The 
French Navy " is an elaborately 
illustrated article accompanied 
by many fine engravings and 
plans. '' The Westinghouse Gas 
Engines" is a fully illustrated 
article showing the internal con- 
struction of the engines. "The 
Inaugural Address of Sir William 
Turner " is continued. *' Roman 
and Gallo-Roman Flour Mills" 
is a most interesting article. 
" Mechanical and Technical Edu- 
cation in the United States," by 
Prof. C. F. Chandler, is also continued. 

Contentfi. 

(IlluRtrated articles are marked with an astertsk.) 
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BEGENTLY PATENTED INVENTIONS. 
Electrical Apparatus. 

TROLLEY.— William A. Daggbtt, Vineland, N. J. 
The object of the invention is to provide a trolley which 
will have a yielding connection with the wire, whereby 
the usual pounding or jumping la avoided, thereby pre- 
venting the disconnection of the trolley and the conse- 
quent cutting out of the lights and power. To attain 
this end the inventor employs a spring-yielding connec- 
tion between the frame iii which the troUey rotates and 
the trolley-pole. 

CIRCUIT-CONTROLLER.— Chablbs C. Webster, 
Asbury Park, N. J. This controller is designed to be 
used in connection with electrically-illuminated signs 
and can be readily adjusted or changed to direct a 
current to the lamps forming the respective letters of 
the sign in any desired order or combination. The ar- 
rangement consists of a series of fixed contacts con- 
nected with the lamps, and a rotary part provided with 
contact^lugs which complete the proper circuits when 
tamed into engagement with the fixed contacts. 



IHeclianical Device s. 

WATER-WHEEL.— John W. Taylor Manupact- 
URiNG Company, Mt. Holly, N. J. The inventor's im- 
provements pertain more particularly to very sensitive 
gates, so arranged exteriorly to the wheel and chute-box 
and so supported as to work without friction and we^r 
with the.^arte inclosed by the gates. By a novel con- 
struction and arrangement of parts the gate is operated 
simultaneously in opposite directions lengthwise of the 
chute-boxes and wheels proper. 

MACHINE FOR MAKING BRIQUETS FOR TEST- 
ING PURPOSES.— Thomas Miller, Jr., Manhattan, 
New York city. The machine forms briquets f om 
cement, plaster, or other material for testing purposes. 
These briquets are uniform in size, density and strength. 
By means of such briquets the breaking strain or crush- 
ing resistance of different brands of cement material, or 
the relative breaking stra ns and crushing resistance of 
different materials can readily be ascertained. 



Rallnray Contrivances. 

CAR-BRAKE LEVER. — Joseph C. Wbstbrfibld, 
Arlington, and Harry S. Chinnock, Jr., Belleville, 
N. J. In setting brakes hard, it is the usual practice to 
employ a hand-lever in the form of a wooden stick in- 
serted in the spokes of the hand-wheel. This proceed- 
ing is somewhat dangerous, because the lever may slip. 
Snch levers, moreover, are only too easily lost. The in- 
vention provides a brake-lever as a permanent attach- 
ment to the brake-rod, thus avoiding the dangers and 
difflcnlties mentioned. This lever is so connected with 
the rod that it may swing out of the way when not in 
use. 

TRAIN-INDICATOR.— WiLLL^M M. Six and Oliver 
R. Daily, Lebanon, Ind. From the back of the case in 
which the indicator mechanism is contained, the opera- 
tor can manipulate the indicating devices which are con- 
structed and adapted to expose at the front of the case, 
the number of the train, the time when such train is due, 
and information whether or no the train is on time, and 
if late, to what extent. 

BOTTLE.— George W. Vouqht, Queens, New York 
city. The bottle is of the non-refiUable class. The in- 
ventor has devised a cheap and simple valve-mechanism 
which can be applied to bottles of the ordinary shape 
and which is designed to prevent the illegal re-filling of 
a bottle. The mechanism in question is so made that a 
wire cannot be inserted through the neck to unseat the 
valve, 

COMBINED SAFETY ANDIRONS AND SCREEN. 
—Isaac W. Sullivan, Laxsonville, Tenn. The com- 
bined fire-screen and andirons are so arranged that each 
furnishes a support for the other, the andirons being 
adapted for lateral adjustment and for convenient de- 
tachment. The screen is of woven wire, and to its inner 
side, hooks are attached. A curved supporting-bar, 
adapted to rest upon the fioor, is loosely engaged by the 
hooks. The front ends of the andirons are detachably 
supported on the horizontal portion of the bar. 



miscellaneous Inventions. 

BURIAL CASKET.— Philip Herbold, Jr., Galion, 
Ohio. This casket has a false bottom above, spaced 
apart from the bottom forming a recess for the cap or 
lid. A side is hinged to the bottom and is adjustable to 
positions to. cover or to expose the opening to the cap or 
lid containing the recess. 

PACKAGE FOR MEDICINES, ETC. - Luther B. 
MooRE, Marietta, Georgia. Each section of the package 
is composed of an outer layer of coarse fibrous material, 
and an inner layer of a smooth firm surf ace with an in- 
tervening sheet of cement impervious to heat and sealing 
mixture. The mixture w 11 penetrate the package as far 
as the outer layer, but will be checked by the cement, 
which cpnfines the saturation to the outer coat, and re- 
duces the degree of heat to whic^ the contents of the 
P9,d^ge are subjected. For salts, powders, and granu- 
lations of an effervescent nature easily injured by atmo- 
spheric conditions, by heat, or by contact with acids or 
alkalies, this invention will be it perfect protector. 

SOFT-TREAD HORSESHOE. — John Riley, Man- 
hattan, New York city. This is a light shoe, strong and 
serviceable, and one that will prevent slipping on smooth 
surfaces. It may be used until worn awav. The shoe 
comprises a metal portion, tapered pillars attached 
to it, and a pad engaging the pillars. Portions extend 
through the openings in the shoe. Side portions of the 
same are extended outward from the pad and provided 
with nail-holes. 

LOGGING-TRUCK. — John Lindsey, Sandersville, 
Miss. This is a low two-wheeled cart having a concave 
bolster. A log rolled to a central position on the bolster 
will remain in place without the use of standards. Tongs 
engage the logs. There is an adjustable support for the 
tongs and a locking device for the support. The logs 
are drawn over the wheels upon the bolster. The truck 
has a wheeled axle and a widened tongue attached there- 
to A horizontal swinging bar is mounted at one end on 
the tongue near one side thereof. A log-gripping me- 
ch^mism engages the log. There is a connection between 



this gripper and the bar, and a latch engages the free end 
of the bar to hold it. 

APPAREL-SHIRT.— Samuel A. Israel, Manhattan, 
New York city. The invention makes an improve- 
ment in shirt-bosoms which are provided with flanges 
for holding detachable or false bosoms in place. The 
bosom-shirt has a retaining-flange provided with a slit 
or guideway at the lower end, A supplemental re- 
movable bosom is adapted to fit under the flange, and 
is provided with a tab which passes through the guide- 
way. 

NON-REFILLABLE BOTTLE. — Wilton A. and 
Thomas A. Hall, Femandina, Fla. This bottle be- 
longs to that class in which valves open outward. 
This permits the outflow of liquid and prevents an in- 
flow. A valve formed of elastic material and puckered 
at the opening so as normally to close it, works with a 
plunger which serves to open it when the bottom is 
turned downward, but which will not act to open the 
valve when the bottle is in an upri ht position. This 
prevents its refllling. 

PROCESS OF MAKING PHOSPHOR-TIN.- George 
Berthold, Great Falls, Mont. Phosphor-tin is made by 
subjecting a charge of tin, charcoal, and phosphorus, 
while held in a crucible and under the exclusion of air, 
to the action of heat in a furnace to cause the tin to melt 
and absorb a portion of the phosphorus. This forms the 
phosphor-tin to be used with copper to make castings of 
phosphor-bronze. There is no danger to the operator, 
as this method avoids to a great extent the formation of 
the obnoxious fumes which generally arise in the manu- 
facture of phospbor-bronze. 

WATER-CLOSET BOWL. — Charles Schipflin, 
Manhattan, New York city. In this invention the over- 
flow of the bowl is completely prevented. At the same 
time the bowl is kept from getting foul. AH obnoxious 
sewer-gases are trapped. The mechanism consists of a 
water inlet, a main trap as an outlet for the bowl, a 
water-distributing channel in communication with the 
inlet, and an annular overflow-channel above the dis- 
tributing-channel. All the parts are integral with the 
bowl, 

GAGE FOR CROSSCUT-SAWS.- Joseph Morin, 
Seattle, Wash. A former invention of Mr. Morin 's has 
been improved upon in this contrivance which provides a 
device in connection with saw-gages for measuring and 
testing the raker or chisel teeth of crosscut-saws in 
savaging the saws. Also a device in connection with a 
saw-gage for holding a chilled metal plate having a slot 
large enough to admit a raker-tooth immovable with 
reference to the body of the gage, and below the points 
of the cutting-teeth, making the points of each raker- 
tooth the same length; and also a device for holding a 
flle flxed with its face at an accurate angle with the 
blade of the saw for jointing the cutting-teeth. A smooth 
frictionless surface in a perfect plane rests on the cutting 
teeth vyhen gaging raker-teeth for swaging, and a trans- 
verse section of this plane is at right angles with the 
saw-blade when swaging. 

BREAD-RAISING APPARATUS.-John D. Bell, 
Arcadia, Kans. On the main box is a hinged lid having 
an aperture. This box is removably seated on a 
legged stand. There is a smaller raising-box with a lid 
thereon, and a removable partition in the raising- 
box. Ledges on the mam box and raising- box sup- 
port the latter centrally within the main box, A de- 
flector-plate is in the main box below the raising-box 
and over an aperture in the bottom of the former. A 
casing hung from the bottom of the main box incloses 
the aperture, wherein is placed a lamp adapted to trans- 
mit heat into the air-space between the boxes. A gas- 
jet or an electric heating medium can also be used. 



Designs. 

BELT.— Louis Sanders, Brooklyn, New York city. 
The novel feature of the design is a panel embossed and 
off set from the wais^band. 

BABY-COMFORTER. — Christian W. Meinecke, 
Jersey City, N. J. The device consists of a nipple, the 
base of which is below a shield. The base below the 
shield has an annular rib formation at the upper end of 
a pad, the nipple constituting a portion of the pad, 

BOTTLE. -MoRiTz Rheinaitbi^, Manhattan, New 
York city, l^'he bottle consists of two connected V- 
shaped members provided with a common threaded 
neck. 

ANTI-RATTLER.— Fenton E. Judson, Antigo, Wis. 
This patentee gives a new shape to the bearing block em- 
ployed in connection with wire anti-rattlers to obtain a 
better connection with the spring wire, and a more effi- 
cient pressure on the thill. 

Note.— Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention* and date 
of this paper. 



NEW BOOKS, ETC. 

Blue Print Making, Embracing Di- 
rections FOR Constructing the 
Printing Frame, Preparing the 
Paper and Making Prints of Va- 
rious Kinds. New York: David 
Williams Company. 1900. 16mo, 
Pp. 28. Price 25 cents. 
Thoroughly practical and tested directions for making 
blue print paper will certainly prove of value to archi- 
tects and engineers, who require the use of blue print 
paper. 

MiNiNa Laws of the United States 
op Mexico. Mexico City : F. P. 
Hoeck & Company. 1899. 8vo. Price 
$1 United States currency. 
All those who contemplate having any mining business 
in Mexico should obtain a copy of these laws. They are 
printed in Spanish on one side of the page and in Eng- 
lish on the other. This will tend to prevent mistakes. 

Progressive Carpentry. By D. H. 
Maloy. NewTork: David Williams 
Company. 1900. 16mo. Pp, 89. Price 

$1. 
The author states that the work of preparation for this 
book began in 1860, and the first edition appeared in 1890. 
It presents his new system of constnictive carpentty and 
will undoubtedly b^ of use to builders. 
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Marine Iron Works, Chicago. Gatal0(?ue free. 

For mining engines. J. S. Mundy, Newark, N. J. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co., Spring and Varlck Sts., N. Y. 

The celebrated " Homsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East I38th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, |4. Munn & Co., publishers, 361 Broadway, N. Y . 

|y Send for new and complete catalogue o f Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind tliat 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Bu j'ers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special "Written Inforniation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Baoks referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(7970) G, N. S. asks: Would cotton- 
covered wire do for the set^ondary coil described in Sup- 
plement, No. 160 ? O f course silk is a better insulator, 
but would the difference amount to very much ? By 
answering oblige a constant reader, A. The reason silk 
covered wire is used in an induction coil is that the cov- 
ering is thinner and takes iess room. The object is to 
have as many turns as possible in the space given to the 
secondary. 

(7971) W. E. F. asks : How can 1 make 

the best and cheapest lining to use in a reservoir dug in a 
side hill ef sand and gravel, to hold about 20,000 gallons, 
not over 3% feet deep? Will freezing injure it if empty 
in winter ? A. The cheapest way to line a shallow re- 
servoir is to tamp a clay and sand puddle all over the 
bottom and sides, not less than one foot thick. It can 
be made in two layers of half a foot each to great advan- 
tage in preventing seepage seams by lapping the work. 
The sand and clay should be mixed in equal parts, stiff 
and well rammed. When finished, the whole surface 
should be covered with clean gravel. Freezing will not 
injure it. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

SEPTEMBER 25, ipoo, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents. 1 

Acetylene generator. J. A. Mosher 658,568 

Acid, apparatus for making pure carbonic, H. S. 

Elworthy 658,627, 658,628 

Acid, making pure carbonic, H. S. Elworthy 658,626 

AdvertisiDK apparatus, J. A. Kennedy- McGregor 658,375 

Advertising device, street car, J. N. Johnson 658.374 

Advertising scale. W. Waegel 658,603 

Agricultural machine, automobile, W. F. Crow- 
ley ;....; 668,347 

Alkalies, apparatus for making, P. Naef. . .658,576, 658*723 

Axle. W. C. Dalzeli.. .. . . . :". ........* .......... 658,621 

Axle, car, Hickey & Egbert.. ;...;,. . . . 658,370 

Bag. See Mail bag. 

Band cutter and feeder, W. W. Collins 658.^5 

Band cutter and feeder, w. C. Peterson.... 65a,i^S 

Barrel heading self fastener and holder com- 

bined„veneer,M. FergUsom. ,. 658,707 

Barrel opener, J. A. B eronio. ....... — 658,618 

Basin, sanitary receiving, B. R. Guion 658,639 

Battery. See Secondary battery. 

Bed bottom, G. H. McBride 658,503 

Bedsteads, casting metallic, G. H. Williams 658,605 

Bell, A. B. Hunn 658,501 

Bicycle, F. J. Sfcallings... 658,742 

Bicycle, interlocking, O. I. Straub. 658,406 

Bicycle speed mechanism, J. A. Cardinell 658,718 

Bit. See Bridle bit. 

Bleaching process, J. & E. E. Pullman 658,674 

Boiler. See Steam boiler. 

Boiler tube, J. & A. Niclausse 658,391 

Bolting machines, cloth cleaning device for 

sieves in, J. C. Maun 658,385 

Bookbinding, L.Bailey 658,5S3 

Bottle, non-refllling, J. H. Doerr 658,350 

Bottle stopper, P. Lindemeyr 658,660, 658,661 

Bottom bracket, G. Egger 658,624 

Box. See Cigar box. Compartment box. Match 

box. Paper box. ^ ,„ 

Box lifter, G. Nevenzel 658,458 

Bracket. See Bottom bracket. 

Bracket or fixture, E. S. Lord 658,551 

Brake. See Vehicle brake. Velocipede brake. 

Bridle bit J. L. Lee 658,377 

Broom corn cleaner, P. liambo y 658,527 

Broom holder, H. Blome 658,616 

Brush, polishing, F. W. Yale 658,416 

Burner, M. Cahill 658,340 

Burning liquid fuel, apparatus for, J. Boyle 658.697 

Bustle, H. H. Taylor 658,599 

Butter, chilling, W. Helm 658.366 

Button, H. Hirscbbach 658.(144 

Button, collar, L. C. Witkowski 658,693 

Calender holder, W. S.Russell 658.510, 658,511 

Cap for closing vessels, A. A. Low 658,;S81, 658,382 

Car coupling, E. Hien 658,371 

Car doors, weather guard for freight, J. M. Hop- 
kins 658,737 

Car, electric, A. A. Ingraham 658^435 

Car fender, J. L.Conner.... 658,702 

Car, platform, B.C. Huse 658,525 

Carbon rod for electric arc lamps, H. Bremer.. . . . 658,423 
Cardboard, apparatus for cutting ovals from, W. 

H. Forker.. 658,710,658,711 

Card holder, W. S. Congdon; 658,701 

Card lock rod, D. E. Hunter. 658,738 



Oarrii^e comer iron, E. G. Porter. 

Carrier. See Luggage carrier. Trace carrier. 

Carving machine. E. Lochman 

Case. See Sign and show case. 

Case or cabinet, J. B. Burton 

Cash register, A. Frederlksen. ..............;. 

Casting plant, M. M. Suppes 

Chains, manufacture of. A- Masion ; 

Checking or unchecking device, C. J. Oaatera, Jr. 

Chemical apparatus, P. Naef.... 

Chest, tool, M. Beaudin 

Chuck, Smith & Coventry.^;. ',: .» 

Churn, F. H. Boggeas, 8r 

Chute, coal wagon delivery, S. W. Taylor,.; 

Cigarbox, W.M.Williams..... 

Cleaner. See Broom corn cleaner. 
Closet. See Water closet. 

Cloth cutter, C. F. Sparks........;.. 

Cloth of changeable color,' mercha^tahle printed, 
c. H. Hope ......;JT".-;.. 

Clutch and brake* A. E. Mathey .^t 

Coal digger^ WiT. Ginn 

Coal ' h andlihg and crushing apparatus, \ M. M. 

Siipp^.... 

Cotapartinent tk)z, W. F. Coston.;:......,.. 

Conveyer dumping mechanism, A. Ij. Le Grand.. 
Conveyer loading mechanism, A.^L. Le Grand.. . . 

Corner strip or bead, F. A . MljLcbell ... .668,386, 

Coupling. See Car coupling. Hose coupling. 

Thill coupling. 

Crank hanger, J. E.Roberts................... 

Crate fastening, 8.M. Damon ,,.., 

Crayon making machine, Seheufler & Sexton 

Cream ripening apparatus, Eicher & Cooper 

Cream separator, F. W. Mbseley 

Crusher. See Ore crusher. 

Cuprammohium solutions, making, M. Fremery 

Cutter. See Band cutter. Cloth cutter. 

Cycle crank mechauism, P. H. Brennan 

Cycle frame Joint, J. R. Trigweli .' 

Digester, E. G. M urphy 

Digger. See Coal digger. 

Display device, panoramic, C. L. Fowler. 

Display tray, N. B. & K. Levy. 

Door, automatically operating, J. H. Whltaker... 

Door check, D. Schuyler 

Door check and closer, W. H. Taylor 

Door check and closer, combined, W. H. Taylor.. 

Door closer and check, D. Morgan 

Door, sliding, P. L. Sheridan 

Door stop, F. L. Rosentreter . ... 

Dough Into loaves of bread, pastry, etc., machine 
for molding, J. Callow 

Draft equalizer, J. W. Miller 

Draft equalizer, J. F. Smith ; 

Drill. See Earth drill. 

Drilling machine, A. E. & C. A. Jordan 

Driving mechanism, C. D. P. Gibson 

Dye and making same, anthrarufln, R. E. 
Schmidt 

Dye and making same, blue chrysazln, R. E* 
Schmidt.. 

Dye and making same, blueldlphenylnaphthyl- 
methane, O. Nastvogel 

Dye and making same, brown, P. Ott et al,.. 

Dye and making same, brown azo, Ott & Volger . 

Dye and making same, green-yellow, F. Scholl... 

Dynamo brush, C. Eudruweit 

Dynamo regulation, L E. Storey 

Earth drill, horizontal, H. E. Williams 

Educational top, W. R. Ellis 

Electric f urn ace, C. 8. Bradley 

Electric meter, coin setting, F. Kraemer 

Electrodes for primary batteries, oxidizing nega- 
tive.C. J. Coleman 

Elevatof", W. F. Leonard.. 

Elevator,G. H. Reynolds 

Embossing machine, G. P. O'Connor 

Engine. See Explosive engine. Gas engine. 
Rotary engine. 

Engine cylinders, apparatus for indicating effect- 
ive pressures of steam In steam, W. Ripper. . . 

Engines, device for holding or blocking traction, 
G. F. Conner 

Envelop, G. P. Homeier 

Exhibiting boots or shoes, apparatus for, M. A. 
Kennedy 

Expl osive engine, Haynes & Apperson 

Fabrics, means for raising pile or nap on. Baker 
&Klp 

Farm gate, J. E. Moore 

Faucet, measuring, W. McCausland 

Feed water heater, J. F. Deems ;.... 

Feeder, automatic gravity boiler, H. C. Needham 

Fence tightener, wire, S. Northrup 

Fence tool, wire, O. L. Brown 

Fence, wire, R. H. Bloomer 

Fender. See Car fender. Wheel fender. 

Fifth wheel, W. S. Frazler, Jr , 

File for papers, sheet music, etc., A. M. Eolderup 

Fll ter, Llnds ay & Tonn er 

Firearm sight, S. E. Fischer. 

Fire escape, J. M. Swift 

Firehose, M. Relllng 

Fire pot lining, J. F. Hollings. 

Flour bolter, B. T. Butler 

Flues for furnaces, etc., means for cleaning, W. 
T. Van Dorn 

Flume, knockdown, A. L. Adams 

Flushing apparatus for closets, etc., H. C. Mont, 
gomery 

Folding machine, G. F. Pf elffer. 

Ii"rame. See Picture frame. Quilting frame. 
Striking bag frame. Tire s up porting f ram e. 

Friction wheel, C. W. Hunt 

Fuel, preparing, W. M. Glllam 

Furnace. See Electric furnace. Puddling fur- 
nace. Smoke consuming furnace. 

Furnace for burning refuse material, Lester & 
Dean 

Gage. See Shingle gage. 

Garment support, L. W. Ballard 

Gas engine, Shartle & Miller. 

Gas generator, acetylene, 1. L. Harris 

Gas generator, acetylene, Rodenberger & Seely.. 

Gas generator, acetylene, P. Wlens 

Gas manufacturing apparatus, H. Rlche 

Gas meter, A. Henning. 

Gas producer, G. W. Shem 

Gas strainer, Mosher & Hamm 

Gasket or packing, C. H. Merwarth (reissue) 

Gate. See Farm gate. Sliding gate. 

Gear, variable speed, E. Lang 

Gearwheel, transmission, E. von Trautvetter 

Generator. See Acetylene generator. Gas gen- 
erator. 

Glass flnishing machine, C. Z. F. Rott 

Graphophone point, J. W. Meyer 

Grinding machine, J. H. McBlroy 

Grinding machine, tool, J. H. Burck 

Gun mounting, turret or barbette, Dawson & 
Home . . 

Gun sight, quick adjusting, S. E. Fischer 

Gutter hanger, J. M. Laird . . 

Hame fastener, D. Little 

Aame strap, W. F. Amend 

Hammer, pneumatic, E. A. Fordyce. 

Hanger. See Crank hanger. Gutter hanger. 
Trousers hanger. 

Harvester, com, J. Wagner. 

Hay rake, J. H. Hughes...... 

Heat and electricity to the body, appliance for 
impart ing, I. Timar 

Heater. See Feed water heater. 

Heater, combination hot air and steam or hot 
water, A. E. Gay.. .-; 

Hinge for furniture, friction, C. L. Frost.... 

Hog or cattle holding rack, J. W. Hardy. 

Hook. See Lad(ler safety hook. 

Hose and skirt supporter and shoulder brace, 
combined, M. F. Loving ( 

Hose coupling, R. Williams.. 

Indicating device, C. D. Weaver 

Insect trap, W. H, H. Lundy.. ...*,;.. 

Insufflator, H. H. Groth; 

Internal combustion motor, W. E. Simpson 

lonone derivative and making same, J. C. W. F. 
Tlemann.. ........... : — 

Iron. See Carriage corner iron. Soldering Iron. 

Iron Into steel, composition for converting, E. 
Hardmeyer. 

Joint. See Cycle frame joint. Rail joint. Rail- 
way joint. Universal joint. 

Journal bearing, G. A. Scheeffer 

Knitting machine; attachment, automatic circu- 
lar, A. G. Wright ...... 

Ladder safety hook, fireman's. Richardson & 
Whltaker.. 

Ladder, step, C. Pfeiffer 

Lamp support, miner's. C. J. Hebkel 

Lamps, etc., extinguisher for, W. E. Archer 

Ijatch, gate, W. J. Sehoonover 

Lathing and fireproof construction for buildings, 
metallic, M. Carrlck 

Letter sheet, S. Clawson 

Lifter. See Box lifter. 

Linotype machine, O. Mergenthaler 

Liquids, etc., means for detecting falsification of, 
A & L. Brkly 

Liquids, apparatus for crystallizing solids from, 
P.Naef.. ....... 

Liquids, crystallizing solids from, P. Naef........ 

Liquids with gases, apparatus for treating, P. 
Naef 658,724, 



688,380 

668,480 
668,362 
668,407 
658,722 
658,482 
658,727 
658,522 
668,473 
658,^1 
€58,000 
658,414 



658.474 



658,746 
658,552 



668.656 
658.657 
658,387 



668,400 
658,349 



658,455 



658,424 
658,493 

658,572 

658,543 
658,488 
658,413 
658,533 
658,519 
658,518 
658,668 
658,515 
658.486 

658,617 
658,667 
658,684 

658.447 
658,544 

658,514 

658,513 

658,504 
658,506 
658,5i07 
658,593 
658,431 
658,476 
658,495 



658,739 



658,378 
658.587 

658,50b 



658,531 



658,564 
658.443 



658,539 
658,454 
658,456 
658,566 
658,728 
658,671 



658,420 

658,361 
658,549 
658,379 
658,708 
658,687 
658,586 
658,546 
658,700 



658,453 
658,463 



658,444 
658,635 



658,731 

658,594 
658,4,S9 
658.677 
658,691 
658,586 
658.643 
658.683 
653.569 
11,858 



658,743 



658,466 
658.571 
658,575 
658,426 

658.704 
658.709.^ 
658,502 
698,550 
658,609 
658,542 



658,535 
658,647 



a58,634 
65S,fK^ 
658,366 



(S8.744 
658,663 
658,486 
658,595 

658,411 

658,438 

658,512 

658,415 

658.716 
658.395 
658.642 
658,419 
658,469 

658,49r 
658,344 

658,740 

658,422 

658.-5Tr 
658,726 

658725 



iConUnxjted on page fS21) 
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I'Sfar" 
Lathes 



Foot and 
Power 

Screw Cutting 



Au tomatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send f wr Catalog'Lie B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N, Y., U. S. A, 



AMERICAN PATENTS. — AN INTER- 

esting and valuabletableshowingthe number of patents 
granted for the various subjects upon wbich petitions 
bave been filed from the beRinnine down to December 
31. 1894. Contained in Scientific American Sup- 
plement, No. lOO'-J, Price 10 cents. To be bad at 
this office and froni all newsdealers. 



ilAim 




®l^ Pipefitters! 

Your kit is not complete un- 
less it includes the famous 

STILLSON WRENCH 

which is particularly adapted for tarninc out the best 
work witli»iit crushing the pipe in the least. All parts 
are drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 

WALWORTH MANUFACTURING CO., 
128 TO 136 FEDERAL ST., BOSTON. MASS. 

LATHES 

FOR 

Gunsmiths. Tool 
Makers, Experi- 
mental AND Repair 
Work, etc. 

Sendftr Illus. C0.t0.l09. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 
RocKFORD, III. 




Physical and School Apparatus . . 



INDUCTION 

w U I L O for experi- 
ments in X rays and 
other electrical work. 




iW Catalogue Free. 

E. S. RITCHIE & SONS, Brookline. Mass. 



FOR FINE WORK 




No machine on the market can equal 
our No. 00 Hand Bench Milling 

Machine with two speed counter. 
Spindles and bearings of hardened 
and ground tool steel. Arranged to 
take same size chucks and other 
attachments as fit mouth of bench 
lathe spindle. I'raverse movement 
of table 7 inches. Fuller descrip- 
tion in free illustrated booklet. 
The I'ratt & W fiiiiiej Co., Ilartlcrd, Conn. 



Acetylene Gas Lighting 

Reduced to the most 

Eflicieut, Safest, Siiiii>le 

aud Economical Use. 

We guarantee our machines per- 
fectly automatic in action, to ex- 
tract all the gas from the carbide, 
and absolutely no over production 
or loss of gas. A pproved by the va- 
rious Boards of Fire Underwriters. 
Standard sizes 10 to 150 lights. Ex- 
clusive territory given to responsi- 
ble agents. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINE CO., 

Niagara Falls. N. Y. and Canada. 



Lock. See Nut lock. Seal lock. 

Lock.H. L. KelloBR 

Lock.E. R. Pickard 

liOck, D. W. Tower 

Lock and burglar alarm. S . Ritchie. 

Locking device, door, L F. Redlef sen 

Loom warp thread and selvage guide. N. Oartier. 

Lubricating apparatus, axle and shaft, F\ Surtb.. 

Lubricator, VV. E. Simpson 

Luggaye carrier. J. Dembinski 

Mail bag, S. P. Steele 

Mail supplying and delivering ]iMF>JLratus. B. Hull 

Mailing attaclinient, book, VV. F. Alahony 

Margarin, product for use in making, M. Poppe.. 

Massage apparatus. O. C. A. Carlsson 

Match box. H. C. Paul 

Mechanical movement, W. A. Pitt 

Mechanical movement, Williams & Hoadley 

Metal, device for transporting molten, S. R. 
Perry 

Meter. See Electric meter. Gas meter. 

Microscope, E. Bausch 

Mill. See Windmill. 

Moistening, closing, and applying stamps to en- 
velops, machine for, W. S. Post 

Mortar mixing machine, W. L. Hayes 

Motor. See Internal combustion mottr. Rotary 
motor. 

Movements, mechanism for imparting successive 
or alternating, E. Moore 

Nail assorting and bunching tool. M. J. Whalen.. 

Needle for weaving cane fabrics, G. O. Redpath . 

Nozzle deflector, hydraulic, J. VV. Smith 

Nozzle holder. S. G. Mills 

Nut for. vehicle axles, wear adjusting. W. 11. 
Hoiliway 

Nut lock, Dowell & Galliher 

Nut lock, vehicle wheel, E. W. Reed 

Nut, rotary, Buhne& Ritz _ .. 

Nut, vehicle axle, G. W. Terry 

Nut wrench, axle. J. Deeble 

Ore crusher and amalgamator. L. Jact[ues 

Ore treating apparatus, G. M. Westman 

Ores, treating, G. M. Westman _ . , 

Ornamenting surfaces, J. T. Commoss 

Painting machine, molding, R. F. Cermak 

Paper box. F. J. Schleicher 

Paper feeding machine. T. C. Dexter... _.__,. ,. 

Pea sheller, L. A. Aspinwall .... ..^. .. 

Phonograph, T. A. Edison (reissue) 

Piano action. E. M. Hamilton 

Pianoforte, K. Binder 

Picture back boards, machine for making, L. A. 
Deuther ,.... 

Picture frame, H. Davidson 

Pin shafts witli heads of glass, simultaneously 
providing, R. Neuss 

Planter marker bars, lifter for corn, Newman & 
J nines 

Planter, potato. L. A. Aspinwall 

Planter, seed, VV. F. Crowley 

Planter, seed, H. C. Kettler , 

Planter, sugar beet seed, F. B. llassenstab 

Plaster, composition of matter for wall, T. A. 
Robinson 

Plow, riding. Baldwin & Johnston 

Plowing and cultivating land, machine for, B. P. 
Nubar „ . . 

Plowing and cultivating machine, B. P. Nubar. . . 

Pole or post base. L. K. F'orsythe 

Press. See Sand press. Vulcanizing press. 

Press. H. E. Pridmore 

Pressure regulator. Mosher & Wishart 

Printing press punch, platen. A. W, Knox 

Projecting apparatus, F. J. Adams ... 

Propeller, boat, r. T. Roseborough 

Propelling railway velocipedes, boats, etc.. mech- 
anism for, G. Tjerneld 

Propulsion, boat. H. H. Fefel, 

Puddling f nrnace, S. P. Ketterins 

Pulley, clutch. H.Abel *,,... 

Pulverizer, C. H. Duisclieker ". .'. 

Pulverizer, soil, J. 1). Perry 

Pump, rotary, H. A. & U. .1 . Ilancox 

Punching bag support, G. McFadden 

Purse, money, J. J. Peters 

Quilting frame, L. A. Wolfe 

Rack. See Hog or cattle holding rack. Towel or 
paper rack. 

Radiator valve, J. 1\ Kelly 658.720. 

Radiators, automatic 'air valve for, F. A. Head- 
son n,.**.*.. . 

Kail joint, T. C. l)u Pont ............ 

Rail joint or chair, E Lane , 

Hallway block system. B. C. Rowel 1 

Railway bond tie, electric. Downing & McHugh 

Railway cattie guard, J. Donovan 

Railway crossing signal. M. W. Taylor. 



668.715 

658J>88 
658,3U9 
658,584 
658,841 
658,tJ86 
658.596 
65.^.429 
fJ58,T:i9 
658,;i78 
»558,6H6 
658,629 
658.481 
6.o8,;^9;^ 
<)o8,5o7 
658,478 

658,611 



658,673 
658,486 



658,388 
658.587 
658,508 
658,516 
658,452 



658,500 
658,719 
658.675 
658.540 
658,410 
658.565 
658,648 

t;58,5;}6 

658,412 
658.046 
658,427 
658,<)81 
658.705 
658,561 
11,857 
658.545 
658,614 

65S.52;i 
658,022 

658,457 



Z STAMMER 

Our new Institute provides accommodation for one hundred 
students. t'Ucinties for training uneQualed elsewhere. 
Refer by permission to Hon. H. S. Pingree, Gov. of Mich. ; 
Hon. AVm. 0. May bury, Mayor of Detroit; Rev. liobert 
Stuart MacArthur. U. I)., LL. D., Pastor Calvary iJaptist 
Church, New York City; Prof. 1'hos. C. Trueblood, 
University of Michigan, Ann Arbor, Mich. 

Additional references furnished on reuuest. Our 200- 
page book, "The Origin and Treatment of Staumiermg," 
the largest and m<^st instructive book of its kind ever 
published, sent FREE to any address for Bets, in stamps 
to cover postage. Ask also for a FREE sample copy of 
" The Phono-Meter," a monthly paper exclusively for 
persons who stammer. Address, 



BW»imW ^ 

THE M5WI:* I'HONO-MKTKIC lNSTlTUTli:,l73Adelaide Street, I>etroit, Mich., U. S. A. 




American Sheet Steel Company 

Battery Park Building 

New York 

Manufacturers of all varieties of 

Iron and Steel Sheets 

Black and Galvanized 

W. Devvees Wood Company's 

Planished Iron 

Wellsville Polished Steel Sheets 






^PORTED Acetylene Gas Burners, 

^'^dV Schwarz Perfection Lava Burner. 



«o8,334 

658.459 
658,460 
658,631 

()58.548 
658,607 
658,678 

6.58,717 
<;.58.629 
658.(;53 
6.=)8.520 
658.430 
658.462 
658,304 
658.554 
658.394 
658,694 



658,721 

6.58,368 
<^58.357 
658,528 
658,509 
658,541 
658,352 
658.409 



ALL" 




LAV.!i Highest awards in all Acetylene Expo- 
sitions. Made of one piece ofl0V0. Are 
faultless an€ crfvu one tested and unar- 
anteed. j;^" Send for Price LiU. 

Blowing. Sole Agents for 

Smoking. the U. S. and 

Carb«nizati»n. nnnnr)-. 

Perfect All?: n men t. (-anaaa. 

M. KIRCHRERGElt & CO. 

50 Warren Street, New York. 



NO! 



Williams' 

Shaving Soap 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- _^: 

startin;r jrasoline engine on 
the market. Lightest engine 
for the power built. Practi 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from ^ to 30 II. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 





TO MINE OWKEl^S 

Ytf^i VvanS I III- fil'r^E. S'|rn]^l^tat^ 

laatVsl, frLi>.t ii^'..1.-.t.|[i' .-lijTiJi. 
Ehlit Eh tiiitilt' — rhi- 11IK11 i1i|F:jMi 
iLiitl y vt ihf (^ r f n i «r h r 

IHI^'iT (if IIIOCI4.'if> Sc'liil' 

(vT tHir frLNf Lalabivi ij, ' 
niiit 4ilB.t^ Ihn fixe <if I'll 

\'\^i^i\ llikim for niirn'^i. 
<jiinrHBft Bntt [IcK-ka. Ikil Ja 
r T i c i 1 o D MtA j^mtfl 

iLo-im, e ta i:i» it. K ' 

All iiaTla e-o.'LlI y [iiti'n^tiiLiij^'fLSh'. 









NICKEL 

AND 

Electro-Plating 

Apoaratus aad Material. 

THE 

Hanson & VanWinkle 

Co., 

Nf'WinU, N. .1. 

13« Liberty St., N. Y. 

30&32S. Canal St 

Chicago. 



Steam Shovels^ Dredges 




The VULCAN IRON WORKS COMPANY, 

TOLEDO, OHIO, U. S. A. 

SENT ON TRIAL. 

Prepaid to any address. 



nt V 



ass^ 



Coggeshall Patent fl Steam Tube Cleaner. 
THE CLEANER THAT CLEANS CLEAN 
Nf) Moisture, Saves cost quickly. A trial costs 

I'W Scale. Cleans from end to end. you uothiug 

The Coggeshall Mfg. Co., 123 Liberty St., New York. 



MORAN FLEXIBLE JOINT 

for Steam, Air or Ijiqiiids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd 

147 Third Street, Louisville. Ky. 



j^j^ 




A Marvelous Machine ! 

Watch the woinlorful worlj 
rknic l\r onr Auex >'ii*ivli> 
uiid Titkr Mill .iriuliiiirs 

'riiicN'js ns|l|:ll!r^ 'if FtJI •ar/.i-ii 
Shh a.vivii.fd Hint i: r:tli \»> 
revitii^itd ?itL'J ;n|>eciil of] rl^^n^■ 
^ O if rj p [>erj:i. V latj i jh ii litj o i k^i i- 
ed or clo.Hedi while muf^blm^ 
i t^ i n tnot I i'9ii . .V(T n Ifm' ■^ Vi f ^f - 

h^jiu: THE :tii:rtKK[.Ti 



Railway, electric, E. M. Bentley KoS.oofi 

Railway joint, portable, A. H. Ailloud 658,Wt8 

Railway track struct ure, T. C. l)u Font 658,355, H58.;i'i)i 

Railway track structure, E. B. Entwisle 658.3()0 

Railway track structure, C. 1. Kress, Jr. .,.., , 658,3?<) 

Railway track struct ure, F. G. Siormer 658,405 

Rake. See Hay rake. 

Razor stropping device, F. Kanipf e et al 658,f)5n 

Razor stropping machine. F. tCampfe et al ii58,64fl 

Razor stropning machine. W. VV. Fatrick 658.490 

Receptacle closure, J. S. Clark 668,o4o 

Receptacle closure, lieyn«lds & Peacock 658,588 

Refuse destructor and steam generator, com- , 

bined. Wood & Brodie . . . , , -. 658,695 I 

Register. See Cash register. 

Regulator. See Pressure regulator. Windmill 
regulator. Wind wheel regulator. 

Respiratory mask, D. W, Schaeffer 658.4f;8 

Ring stamping apparatus, VV. H . Ford , ^ . . fi58.736 

Rivet iiead cutting tool. T. Browa fJ5S,337 

Rocking d evice, K. Geier 658,433 

Rod. Sec Carbon rod. Card lock rod. 

Rolling mill spring 3i|p|i] hmce, L. Morgan 658.385) 

Rotary engine, II. A. & R. .1. Hancox 65v^,3t;3 

Rotary enu'ine or motor. VV. A. Pitt ,. (k'jS.ooO 

Rotary motor, R. K, Marsh , t;58,;S84 

Rubber heel. W. E Herbst 6.58,441 

Sate. J. T. Hough 65tt.645 

Sand press. \ V. M. Potter «i58.o82 

Sausage cleaning machine. G. VV. Constantine... 658.428 
Sausage stutfing and linking machine. H. C. At- 
kinson , , 658.521 

Scale, VV. h\ Stins pson 658.404 

Scale, computing, L. P. Ilallaclay 658.f)4l 

Scale, price, C. F. Christopher _ . _ 658,732 

Screw cutting machine, 11 Phillips.. ^,, ,... 6o8,39H 

Seal lock, H. M. Grover ...,.,.,.. 658.fi38 

Seal lock, J. 1). C. Knapp , (fc'>>J;M 

Sealing cap, vessel, A. A. Low ^, (jT-h-i^^;;* 

Secondary battery, C. J. Coleman rjaH,":^!, ihj.S,7'.i4 

Separator. See Cream separator. 

Sewage purifying apparatus, B. R. Guoin 658,640 

Sewer trap, T. V. Byrnes 6.^8,.■)39 

Sewing machine, buttonhole, W. N. Parkes 658,578 

Sewing machine for making fringe, G. Rehf uss I 

et ill 658,585 ' 

Sewing machine, shoe. G. E. Warren 658,fX)4 

Sewing machine tuck creaser and marker, L. 

Rneweler 658,679 

Sharpenee. knife, J. H. Agesen 658,417 

Sheller. Sre Pea sheller. 

Shingle gage, C. Wilson 658,538 

Shirt, apparel. J. Richardson fj58,559 

Shoe, E. H. Cbristensen 658.342 

Shoe polishing stand. J. l^'. Gilliland 658,63b 

Sign and letter therefor, illuminated, E. G. 

Stephens 658,403 

Sign and show case, duplex. 1. Emmer 658,359 

Signal. See Railway crossing signal. 

Skirt supporter and shirt waist holder. VV. Lamb 658,52<:1 

Sliding gate, ,J. VV. Baker 658.610 

Smoke consuming apparatus, II. h. Fleming 658,432 

Rnioke consuiiiiiig furnace. J. A. Crawford 658.703 

Soldering iron, self heating. II. A. Ross. .... 658,.')32 

Spectacle attacher, A. M. Felson H58,6;S0 

Spectacle hinge joints, blank for, Stevens' & 

Hra dy. 058,598 

Speculum. .]. VV. Morrow 658.669 

Spike making machine. .1. (iriblien.. 658.r»3" 

Spinning spindle, C. E. Smith .._ ,, 658,597 

St.'imping machine, C M. Pierce. i. >..,,.,- • 658,672 

Stand. See Shoe polish inir stand. 

Stave dressing riiacnine. A. Dunbar. 658,35,3 

Steam boiler. A. Hlechynden 658.615 

Stool for lunch wagons, window, ^r. II. Buckley. , 658,425 

Stopper. See Rottle stopper. 

Stove, continuous combustion. F. C. Bormann... 658,696 

Stove, electric, H. J. Dowsing.. r),58,706 

Stove, gas, E. VV. Sibbett... .658.491 

Strainer. .1. J. Murphy 658,573 

Strap. See Hame strap. 

Straps to knapsacks, etc., device for securing, 

Dunkelberg & (iockel 658.354 

Striking bag frame, G. McP'adden 658,553 

Sugar juice defecator. Ij. Von Tresckow 6.58.»H)2 

Table and folding bed. combined, J. II. Ref»rd... <Io8,676 
Teaching children to walk, apparatus for, E. 

Reinli , 658,464 

Telephone directory. VV. J. Bell 658,612 

Thermostat. VV. E. Mack , 6.5a,i;64 

Thill coupling. O. H. Piatt 658.397 

Threshing machine attachment, B. G. Howard.. 658,567 

Threshing machine feeder, T. E. Maboney 658,665 

Tie. See Hallway bond tie. 

Tile perforating device, I. Stripe 658,534 

Tire remover, wheel. B. M. Buckland 658.479 

Tire supporting frame, G. L. Clark 658,619 

iContinued •n page 222) 



Every Known Cool in \U morld. 

^ for every trade and profes.sion is correctly explained and described — with accurate 
illustrations — in the new and iniproved 1900 edition of 

-^ montgomery ^ 0o.'$ Cool ^m\t>m, 

which is printed from new type, and is full of practical Tool inforniation from the 
first to the last of the 510 pages. Copious index. Pocket size, 6^ x 4}^ inches. Sent 
free by niail for 25 cents. 

MONTGOMERY & CO., 105 FULTON STREET, NEW YORK CITY. 





HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

The best i s always cheap 
est. Write ftr prices. 

STOVER ENGINE WORKS, FREEPORT, ILL 




'"a^wiIs^s kerosene 

and GAS Engine 

burns KEROSENE cheaper 
and safer than gasoline. Auto- 
matic, simple, reliable. No 
electricbatteryorhameused 
Perfect regulation. Belted or 
directly c«upled to dynamo 
for electric lighting, charg- 
iiiK storage batteries 



^ TUBULAR 

DRIVING LAMP. 

1 T is the onlv perfect one. 
IT will not blow or jar out. 
T gives a clear, white light. 
11^ is like an engine head- 

hght. 
IT throws the light straight 

ahead from 2«0 to 300 ft. 
IT burns kerosene, 

Send for b»ok (free). 

tR. E. DIETZ CO., 60 Lalght Street, New York. ^ 
Mention this paper and get special discount. ^ 




aud 



all poT^'er purposes. 

B;^ Send tor C dialogue. 
A. MIETZ, 

128-138 Morr St., New York. 
Markt & Co,, London, liauiburg, Paris 



THE " QUEEN " DRAWING PENS. 
SCIENTIFICALLY SHARPENED. 



^— fg= 



'^^^^^n 



All Queen Fens are sharpened by experts who have 
had many years' experience in making and sharpening 
Drawing Pens, Only the finest English Steel is nsed in 
the Queen Fens, and tiiey are band-made and carefully 
tempered by our improved process. QUEEN & CO., 
Iuc.» Mathematical. Engineering and Scientific Instru- 
ment Makers, 1010 Chestuut St., Philadelphia. 




Agents 




The Standard. 

'l.'he only "Dripless" 
Tea and Coflfee Strain- 
er. No drip to soil lin- 
en. No falling off. 
Nickel plated. Mailed 
on receipt of 25 cents. 
Stniidnrd Slrttiiifr Co. 
Dept. K, 37 Maiden 
Lane, New York. 



flflAHfl HPiaS BAS'EH^ilHE S TACHT CD, GBAMD Hkf\JH M9..H1 



SENSITIVE LABOR A.TOKY BALANCE. 

By N. Monroe Hopkins. I'his "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
Quarter of a postage starmi). The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. 'Fhe article is aceom- 
panisd by detailed working drawings showing various 
stages of the work. This article is contained in Sc lEN- 
TiFic Amekicax Sui»plement, No. IJ S4. Price 10 
cents. For sale by Munn & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 



^'aI'm^n'^S^ BARGAINS 

ARC LAMPS. allkiSd??S?"A5 
or 0VNAMOS,ENGINE,S,MOTOB5£riI 

CORRESPOND WITH US TO BUY OR SELL^ 

THOMPSON SON &C9. 105 LIBERTY 5T. NY. 



NEW ILLUSTRATED 
CATALOGUE ^Teadv. 



Elsntiflg-Conveying Macliiiier;. 



Send For 
Copy. 

flddre&sfHE JEFFREY MFC, CO-, COHJWBUS, OHIO, U. S. A. 



JIGS a STAMP BATURI£S^?»S.' 



.Harrington & KING Perforating (a,cH.cA&o 
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Support 
Yourself 
While 
Learning a 
Profession 

Building erected '^^ 

and occupied hy ^ig ipa , . i iwi i.iib...^i 

The International Vvmifjiondtnce &choota. 

Our new circular will show a way 
for you to earn a good salary in a 
pleasant position while learning the 

J^rc^feasloa of your choice. As you 
earn more you will earn more. The 
circular ie free. You can become a 

MechaniceJ Engineer 

Electrician 

Architect 

800,000 students and graduates In Me- 
chanical, Electrical, Steam, Clvli and Min- 
ing Engineering; Architecture; Drawing 
and l>e8igning; CheinUtry; Teleorraphy; 
Telephony; Stenography; Bool^. keeping; 
English Branches. When .writing state sub- 
ject in which interested. 

INTERNATIONAL CORRESPONDENCE SCHOOLS, 

Established 1891. Capital $1,500,000. 

Box 942. 8CRANTON, PA. 



CI CPTDIPAl Thoui^iiiida are auccff.sMf ui 
CLCU 1 niuHL £Liia ifuEiilnr^ better imr^i 
CUQIUCCIlilJC tl!*^i^ ^^i^'^ ^nliirtp.^ ^OiiLy- 
CnUIIILCElllllJ I11K m borne- hy nitr ituLil 
aystiiMii. Wi^ te.icrh Elii( incal E]]- 
KirKM-Tiut'. Mei;ltHnii-iil KtitiiJif^^i- 

J.iL'htiiLii^ Slioil l■^3|>ll]Ju■ 

etc, bv )tiuU- St III I V iti spinri^ timo oii|>- 

ItmTitMtti eiiili>l>f<l fiv TlUHiiaS A. ?Hi|iKr.tti 

and otbL^ri!, fuiiitiktruii free, 

ELECTRICAL ENGINEER INSTITUTE. 
J>(:E»t. A. '.J(0 WWIM ^^trect, New York- 



TAUBHT ^l 
BY MAIL 




Tire, vehicle, R. E. Olds 

Tires, device for equipping vehicle wheels with 
rubber. A. W, Grant 

Tires to vehicle wheels, device for applyiuK rub- 
ber, A . W, Grant 

Tonjjs tor cleaiiinj; drains, etc.. J. E. Patton 

n'op spinner, A. W. Morgan 

'I'owel or paper rack, K. C. Alford 

I'race carrier. W. K. 8mith 

Track sandinjr device. J. H. ^Vatters 

Trap. See Insect trap. Sewer trap. 

Trolley. A. Piton 

Trolley wheel. 1>. F. L. J ones 

Trousers hanjjer, M. A. (iJilman 

Trousers hanger, H. C. Hopkins 

Truck, car, H. H. Keiihley 

Truck, car, J. L. JiCvy 

Truck, car, E. G. Nicewaner 

Truss, hernial, J. C. Keil 

I'russ pad adjustinjr device, A. B. C. Sawyer. 

Tube. See Boiler tube. 

Tunneling shield, C. G. Hastings 

TwistiiiK machine, G. P. & H. J. Schlemnier 

Typewriter, \V. S. Craig^ 

Typewritinjr nsachine. Z. G. Sholes 

Universal joint, P. Cuiminjrham 

Valve irear, reversinjr, ^Velier & Rommel.. 

Valve, reversing. Huisinjrton & Kessiiijier 

VaiiiMiii derivatives, obtaining;, A. C. Jensen 

Vault, bank. .1. T. Houub 

Vehicle brake, M. Vidie 

Vehicle drivinjj apparatus, motor, Clarke & 
Heaslet 

Vehicle mud jjuard, D. Hitchcock 

Vehicle wheel, J. N. Byers 

Velocipede brake, H. A. I^ampluff h 

V endinjr machine, coin coinrolieci, I). K. Stone. 
Ventilating; apparatus, J. J. Donovan 

Vise, V. .1 . .VJ cDonnell 

Vulcainzer, ^\ A. Seiberliner 

V ulcanizinjr press, Seibprlinir & Straus 

Wajjon, dumping. C. S. Pharis 

Wagon or truck gear. G. T. Willis 

Warp stop motion mechanism, \V. E, Allen 

Wasning machine operating mechanism, J. A. 

Grove „ , 

Water closet, C. W . I^'ranzheim 

Water closet attachment, N. Stow 

Waieri)ronting coating, Hsmsel & Hornung. 

Welding machine, electric, O. Parpart 

Wheel. See Filth wheel. Friction wheel. Trol- 
ley wheel. Vehicle wheel. 

Wheel fender and emergency brake, combined, 
Uequard & Merryman 

Wheel rim, vehicle, A. W. Kent 

Wheelbarrow. J. B. Willsea 

I Winch, crab. Eades & Allday 

Wind wheel regulator, H. Reuter 

Windmill, J. H Stoll 

Windmill regulator, C. H. Rohlt 

Windmill regulator, A. T. Scott 

Window fastener, A. E. Appleton 

Wire stretcher. J. M. Kubart 

W ire tightener, S. 'i'. Beal 

U'ood, charring tool for ornamenting, J. Schlegel 

Woodworking machine. .1. M. Nash 

Wrench. See Nut wrench. 

Wrench, F. A. Chellis 

W reiich, Scott & Eamich 



(558,712 

658.713 
658,392 

6o8,4S<> 
(••58,;«3 
t;58.4i)2 
668,494 




t The Brunswick Cigar is now and always will be the best Cigar Look for 



♦ for the money — consistent in quality, quantity and price. Try 

t them once — you will smoke them always. on Ewory 

I JACOB STAHL, JR. & CO., Makers, 168th St. and 3rd Ave., N. Y. City. C/ff«i-, 



Variable Speed 

Countershaft 




Arrow Headl 



wcrjr t 



for securing any speed without 
change of belt or loss ot time. Es- 
pecially adapted for all kinds of Iron- 
working Machinery, Iron loathes. 
Planers, Bering Mills, Shapers, etc.; 
Cement Machinery, Experimental 
Machinery— in fact all kinds of ma- 
chinery requiring a change of speed. 
With it a large increase and ft better 
grade of work can be produced. 

Send f»r handsomely illustrated 
catalogue *' iS. A." free. 

REEVES PULLEY CO. 

COLUMBUS. IND„ U, S. A. 



Telephones, 



p^^r^,M 



tm 



.K^r.' 



ifta^ 



WB ARE SBLUf^a 

BatteryHangingLamps $10.00 
Telephone, complete, - 5.95 
Electric Door Bells, - - 1.00 
Electric Carriage Lights, 5.00 
Batier^ Fan Motor, - - 5.95 
Electric Hand I^anterns, 2.00 
Pocket Flash Lights, - 1.50 
Miniature Electric Lamps, .40 
S8 Medical Batteries, - 3.d5 
Genuine Electric Belts. 1.00 
$12 Belt with Suspensory, 2.60 
Genuine Electric Insoles, .25 
Telegraph Outfits, - - 2.75 
Battery Motors from $1 to 12.00 
Battery Table Lamps, '^ 3.00 
Necktie Lights. 76 cts. to 3.00 
Bicycle Electric Lights, 2.25 
Electric Cap Lights, - 2.00 
Electric Railway, - - 3.&0 
Battery Student Lamp, • 4.t0 
Dry Batterijcs, per dozen, ^.25 
Electric Books at low prices. 
We undenell all on Everything 
Electrical. 

OHIO ELECTRIC WORKS 

OLEVELANO. O. 

Headquarters for Electric 

I^oveltiesand Supplies. 

Agentswanted. Sendfor NcvV 

Catalogue, just out. 






PERFECT- PUMP - POWER. 

is attained only in the 
TABER ROTARY PUMPS 

They are mechanical, 

t simple and durable. Will 

pump hot or cold fluid, 

thin or thick. Requires 

no skilled mechanic. Most 

flower at ieast cost. AH parts 
nterchangeable. Made of 
I iron, steel or bronze. Can be 
drivfm by belt, motor or en- 

fl lie attachment. Large Illustrated Catalogue free. 
AGER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S. A. 





ARTESIAN 



Wells, Oil and Gas Wells drilled 
I by contract to any depth f rom50 
to 3000 feet. We also manufac- 
I tureand furnish everything re- 
I quired to drill and complete 
I same. Portable Horse Power 
I and Mounted Steam Drilling 
I Machines for 100 to 1200 feet. 
] Write ua stating exactly what 
I is required and send for illus- 

\ trated catalogue. Address 

PIERCK WKLL, EN<;[NEER1NG AND SUPPLY CO. 
136 LiBEBTY STIiHKT, NEW YOKK, U.S.A. 



DESIGNS. 

Badp:e. S. M. Reahr 33.23t5 

Banana stand. M. W. Heeves 3;s,2()5 

Basket. G. K. Kix 33,26«. 33,209 

Bicycles or like tubular frames, fork for, A. M. 

Price 33.251 

Boxes, etc., cover for puff, T. W. Foster 33.237 

Brush back, T. W. Foster 33.238 

Buckle frame, VV. A. Schleicher 33.248 

Buttonhooks, etc., handle for, T. W. Foster 3;J.2;59 

Cat. W. 1. Avery 33.270 

Coat and pants hanjjer. H. O. Le Blanc 33.26t5 

Door han^rer track, P. A. Myers 33,255 

Envelop. E. E. Pinkerton 33.242 

Eye shade, W. F. Mahony 33,245 

Eyeerlass bow spriner. L. b'. Adt 33,243, 33.244 

Game t able. L. De Myers 33,271 

Harness saddle. C. M. Crane 33.25.3 

Jar stand, M. W. Keeves 83,2«4 

Kneadinjr board, F. W. Arnold 33.2t!3 

Knife, F. F. Wiehl 33,240 

Lamp post. F. A. Mansfield 33.25t5 

Ijcver, latchine:. W. A. Fearii 3;i.254 

Newspaper and letter holder, E. A. Gross 33.241 

Oil cup, T. W. Miller 33.252 

Picture exhibiting cabinet. M. Boi'sodi 33,2<)7 

liadiator valve body, J. T. Kelly ,,., 33.257 

Radiator valve coupling member, J. T. Kelly, 

;«,258 to 33,2ra 

liH"fift reservoir top plate, F. W. Judd 3;i.2(;i 

Ssliul band, W. M. Farr 3H.250 

Stove, Cocke & Seidel 33.2t52 

Syriiiee nozzle, W. H. Pumphrey 33,246 

Tire lu{j, vehicle, E. Kempshall 33.24S^ 

Tool, N. H. Cederqaist 33,247 

Trimming. J. E. Klrherg 33,272 to 33.274 



TRADE MARKS. 

Asbestos goods, certain named, Keasbey & Matti- 

soii Company 35.12(i 

Beverages, non-alcoholic, C. E. Worthen {^.i;^ 

Boots and shoes. Jordan, Marsh & Company 35,128 

(Mgars, Duncan & Moorhead : in. 140 

Cleansing powders, A, Geissert 35,148 

Condiments, relishes, and preserves, M. Poonjia- 

jee & Sons 35.14« 

Coui^h sirup, W. G. Fletcher 35,131 

Effervescent salt, T. W. Chelf 35.13<; 

Eggs, J. R. Benson 35,142 

Firearms and accessories, certain named, Har- 
rington & Richardson Arms Company 35.1')1 

Flour, certain named. O. H. Smith 35.145 

Groceries, certain named, Durani & Kasper Com- 
pany 35,143, 35,144 

Medical compound, certain named. Levin & 

Noble 35,130 

Medical compounds, certain named, C. E. Col- 

lard 3;),129 

Oils, lubricating, W. D. Ellis 35,149 

Paints, roof, T. ,L Colbert 35,150 

Pills, tonic, R. W. Gardner 35.1H2 

Uemedies for certain named diseases, E. O. 

Mitchell 35,133 

Road making machinery, certain named, J. Scholl 

& Company 35. IM 

Salve, S. Muhlhauser 35,135 

Salve tor certain named diseases. J. M. Mal- 
colm 35,134 

Sheeting in bolts, brown cotton, John S. Brittain 

Dry Goods Company 35.127 

Snuff, Meriwether Snuff & Tobacco Company 35,141 

Soap, laundry, N. K. Fairbank Company :>5,147 

Tin. rooting, J. S. Hoy 35,152 to 35,154 

Tobacco, snioknig, Hagsdale & Crockett 35,139 

Typewriter accessories, certain named, K E. 

Bushnell 35.125 

Water, distilled, Birmingham Ice Factory Com- 
pany 35,137 




for Interior, Short Line, Intercommuni- 
cating and Hotel Work. Write us f»r 
prices, catalogue, etc., with testimonials 
and references. Estimates cheerfully 
iurnished. Agents wanted. 

THE SIMPLEX INTERIOR 
TELEPHONE CO., 

431 Main St., Cincinnati, Ohio. 



LW FIBER 

Manufactory Established 1761. 

LEAD PENCILS, rOLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STA'L'IONERS' RUBBER GOODS, KULERS, 
COLOllS AND ARTISI'S MATERIALS. 



78 Reade Street. - 

Paris Exposition, 1900. 



* < New York, N. Y. 
Grand Prize. Highest Award. 




^ JS1YLE5. 

) Fan cAT;,Lci:5gf. to 




ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for Juiikiitg the carbide, 
gas generators, gasometers, burners, etc. CniUiiined. in 
SCIENTIFIC American Suppi^ement, Nos. «|J>N, 
KMI4, 1O07, lOlvJ, lot 4, 1015, 1016, Uri'Z, 
litii.'i, lO.'tN, 10.>7. 1064, 1071, I07ti, 1 OS'A 
1083, 1084, 1085. 10S6, 1104, 11'24. Il3vi. 
1149 and 11 50. Pnce 10 cents each, hy mail, from 
this oflSce, and all newsdealers. 



THE TIN PLATE IJVDUSTRY IN THE 

United States. — .\n interesting paper, showing the ex- 
traordinary development of the tm plate industry in 
this country, and the serious conipetiiion into which it 
is now enterim; with the British indust ry. With 18 illus- 
trations. Conrained in ScrENTiFic American Supple- 
MENT, Nos. 101«, 10-40, 1021. liiii tind Hii3. 
Price 10 cents each, or 50 cents tor the series. l''o be had 
at this office and from all newsdealers. 



The Earlh ts Covered with Velvet to Those Who Wear 

Gilbert's Heel Cushions 

tyjStlJK THKIR SHOKS." 

l-li'EHOVw .T.ir in Walking, Increase 
Height, Make Better Fit- 

ting Shoes, Arch the Iti- 

^^^ ste^. indorsed by phy- 
~'~' sicians. Simply placed 

in the heel, felt down. Don't require larger .shoes. J^ inch, '25c.; ^ 

inch, 'Afic; 1 inch, 50c. per fnir. At shoo and department stores. 

n r A n — send name, size shoe, height desired, and 2-cent stamp for 

n CnU pair on ten days' trial. 

GILBERT MFG. CO., 65 Elm Street, Rocliester, K Y. 




IN THE INTERESTS OF HEALTH « « 

pure water is one of the first necessities. Pure water nowadays is almost impossible with- 
out filtration, but many so-called filters are flat failures because they are faulty in prin- 
ciple. To be certain of securing tlie purest water from your own house supply, use the 

BERKEFELD FILTER 

whose cylinders of INFUSORIALi EARTH retain every particle of solid matter, and allow 
no bacteria or vegetable matter to pass through. A perfect filter, used in the Health Depart- 
ments of the chief cities, the hospitals, laboratories and Uovernment institutions. 

BERKEFELD FILTER COMPANY, 2 Cedar Street, NEW YORK. 






MILLS FORALLMATERIALS. 

OUR BUSINELS^ISTOMAKE 

MACHINERY FOR GBmomG 

GRAIN, CRUSblMG ROCKS AMD 

PULVE.Rl^l^G ALU HARD ^UB- 

5tance:s, we hakdle. all 
kmp5 of materials from cot^ 

-1 TOM SEED TD RDOl S AND HERS ^. 
BY AN UNEXCELLED FSC' 
vaCES^. tr VOU WANT 
^TP^ANY KINO or A 
'ijN^lLL Oft CRVf^DING 
MACHINE, COME TO 
US AMD YOU WILL 

cErrmBCST 

-:—- ANt> 5T\LU 5AVE 

PIAL \NnHUS_ONU AND Y^u W^1^7f:H(>^- 
SPROUT, WALDRON S^ CO. 

^O^ojoR CATALOG N9 4} MUNCY, Pa, 



LABELS. 

" Carter Tjytle's Tooth Jelline," for a preparation 

for toothache. C. l.ytle 7.79:> 

" Just-Right Metal Polish," for metal polish. Just- 

Kiglit Metal Polish Company 7,TU8 

" Silver Clean," for a cleanniar preparation or pow- 
der, A. L. Smith 7,795) 

*' Silver Lustra." for a poli'^h, h. J. llenise 7.797 

" Sunbeam Metal Polish," f«r a polish, C. W. Ron- 
ton 7,7t«5 

" Tisanold Rye Whisky," for whisky, J. Samuels & 

Company 7,7!^5 

" Tonic Wine Bitters," for wine bitters, Dodge & 

Camflcld 7.794 



This Little Instrument 

plays the Organ better than most people after 
ten years' instruction and practice. It is called 

The Improv ed MaestfO 

because it is the master player. 
It will play Hymns, Popular ^ougs, Church 
Voliiutaries, Ilauce Music, Ovei'tures, etc., on 
Any Good Cabinet Organ; au<l You Can Play It. 
^PRICE, Sl«' 



Pr:Hahle Business for Good Agents. 
THE MAESTRO COMPANY, Box C, ELBRIDGE, 



N. Y. 



BABBITT METALS.— SIX IMPORTANT 
formulas. SCIENTIFIC American Supplement! iviJi* 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Staid t«r 1897 catalogue. 



PRiN rs. 

* Fill YourTeeth," for toothachegutn. Pansy Tooth- 
ache (innj Company 2f!5 

' Silver n.usiru," for a polish, Jj. J. Ilenise 2(i4 



A printe«l copy of the specification and drrtwinir of 
any patent in tiie foregoinir list, or any patent in print 
issued since ISt^x will he furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 'M'A 
Broadway. New York. Special rates will be eiven where 
a large number of copies are desired at. one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore 
foing list, provided they are simple, at a cost of $49 each, 
f complicated the cost will be a little njore. For full 
instructions address Munn & vo., 3H1 Broadway, New 
York, •ther foreign pateuls maj also be obtained. 




THE LAMP OF LAMPS 

For every oiif.door purpose the new electric light, 

CLOVER LEAF LAMP 

':, is the best. Wind and water ]iroof. Cannot blow 

:t nut. Best forearricijies, aiitoTnoltilts, yat-hts, boats, 

: etc. A stronie:, safe and handsome lamp — easily 

cfitu'ertible info a house lamp. Will give con- 

- tiimous light for live or six hours. No smoke, 

■V\^ no grease, ii« stnrll. Price, with 3-ce!l battery, $16. 

Aiiierieaii Kleotrit'Ul INovelty A' Mt'v. Co., 

255 Centre Street. ]New York. 
Write for 1900-I9«) Catalogue •f Electrical Novelties. 



NOW READY. 



AN AMERICAN BOOK ON 



Horseless Vehicles, 



Automobiles and 
Motor Cycles* 



OPERATED BY 

Steam, Hyoro-Carbon, Electric and Pneumatic 

Motors* 

By GARDNER D. HISCOX, M. E. 

Author oi' *' Gas Gu)«oleiic uiid Oil Vapor !Eni;Ine«,** 

and *'lliU']iunirii] Mo> emeiits, I>evJee« 

and Appllaiiee*>." 

Price $3.00 Postpaid. 

This work is written on a broad basis, and comprises 
in its scope a full illustrated description with details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The luake-up and management of Automobile Vehicles 
of all kinds is liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. 

I'he book is up to date and very fully illustrated with 
various types of Horseless (Carriages, Automobiles and. 
Motor Cycles, with details of the same. 

L.arge 8vo. 



About 400 pages. 
Illustrated. 



Very Fullj?' 



t^" Send for circular of contents. 

MUNN & GO. 361 Broadway, New York 



AmOWOBILE WECHAH ICS 

Up To Date and a Little More. 

N. Y. AuTOMOBiLK Show Number Nov. 8. Engineers, Specialists, Skille«l U^ers 
will contribute. 8o to loo pages. Larger and more valuable than Steam Boiler 
and Explosive Motor numbers. Price 25 cents — stamps or coin. Subscription, 
beginning with and including this number, $2.00 a year in advance; foreign, $3.00. 

THE HORSELESS ACE, I50 Nassau St., New York. 



October 6, 1900. 



^mntitxt ^mmtm. 
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SUBSTITUTED FOR OUR IRAM-0-PHONE 



SO MUCH SUPERIOR that we have abandoned our (Trani-o phone, inchidmg its name. The Zon-o- 
phone is the only legitimate disc (flat record) talking machine : reinforced by the allied patents 
of American Graphophone Co., Coluuibia Phonograph Co., National Uram-o-iihone Corporation, 
Universal Talking Machine Co. 

WARNING.— Parties who have recently attempted to trade in the Gram-o-phone, and reap the 
advantage of our prestige, have been enjoined. All others are warned as to the purchase and sale 
of machines bearing that name. 

The Zon-o=phone records, by a newly iiiscovered process, are incomparably superior to our 
Gram-o-phone records. Zon-o-phones and records for sale everywhere. Send for Catalogue. 

NATIONAL GRAM-O-PHONE CORPORATION, 874 Broadway, New York. 
BRANCHES: Chicago, 161 State. iioSTON, 178 Tremont. Phila., 13 North 9tli. San Francisco, Sherman Clay & Co. 



Here's the Idea 



It's easy to seethe prlnclplo 
- of the President Sus- 
L pender. It's the prin- 
ciple of "give." It yielda 
>to every bend of the 
^ body. Youcan't feel the 

President 
Suspender 

I nomatterhowbardyou 

f worli. That's the secret 

, of its popularity — the 

unconscioua comfortof 

. It. Will wear for years. 

J TrimmingB never rust 

$1500 E's°tW 

1 With every Buependpreold 
1 la a guarantee which in- 
l Sures its wear and gives 
I the ri:jht to iiarticipate in 
[ our Presidential Vote Con- 
test. Ilcf use imitations. At 
all dealGra or direct from 
us, G0ct3, postpaid. Send 
for handsome booklet — 
[ President Pointers — h^tee. 
.A. EDSARTONMFG.CO. 
Box 222, Shirley, Mass. 



\-o. .•>, 



RESTFUL 5LEEP 

In Camp, on the Yacht and at Home. 

"Perfection" Air Mattresses, 

CUSniOSS and PILLOWS. 



THE "SOLAR" 

ACETYLENE GAS 

HOUSE LAMP. 



/ 




A light brilliant 
as electric light in 
your own home. 

Burns with an 

intense white 

gjli^T^ht, that makes 

an oil lamp pale 

as a tallow candle. 

Simple, easy to 
operate, cheaper 
and safer than ker- 
osene. 

Absolutely can- 
not explode. 

Makes its own 
gas from calcium 
carbide. 

A perfect home 
light. 

No odor. 

The greatest lighting invention of the 
age. 

No home complete without it. 

PRICE $3.50. 

If your dealer does not carry it we will 
send it express prepaid for this price. 
j Send for free booklet giving full par- 
ticulars. 

The Badger Brass Mfg, Co., 

10 HOLDEN ST., KENOSHA, WIS. 





I I Af" MA«:iIIMi:?*, OorllHB EiicriTu^H, llrtrwcrs* 
and BoCtlerM* ;>Tachiiipry, TlIK VlLTKR 
Ml<(j. CO., ayy Clhitun Street. Mllwauliee. Wla, 



ICE 



s^^^gw 



TYP£ WHEELS. MOOEUB ^EXPERIMENTAL W0RK.6MALL«fWCHmERVf 
NaVE lTIE5fcE.TG. HEWTfllg 8TE:HCI1.>W0WK» 100 NAgSAU BT N.Y.J 



Do you want $ $ $ $ ? We want Agents everywhere 1 
The AVliidsor CoUiir and Ciitt'Ooiiipiiiiy, ^Vliid8or» Conn. 



LIFE PRODUCERS 

SUCCESSFUL INCUBATORS. 

LIFE PRESERVERS 

SUCCESSFUL BROODERS. 

^ Allaboutthen Inour ir>Opagecata. 
loffue. Mailed tor 6 cents in stamps. 

OES MOiNI^S INCUBATOR CO., Box 75 Des Moines, la. 




MnnFIQ ^ EXPERIMENTAL WORK. 
Ill U U LLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox BIdg., Franklin Square, New York. 



O'AMOUR&LITTLEDALE MACHINE CO. 

I30 WORTH ST. . NEW YORK. 



PATTERN AND MODEL MAKERS. 



TURBINES 



•Jjr- ^vml UiT lUFoalar "ill*" 
JAS, LEFJF^L A CO, 



ONE-HALF YOUR I 
Jf*9 ^^ f L We Tell You How. 

• Bociiester Radiator Co. ^6 Furnace St. Rochester, N.Y. 



FUEL 



7^Q Sun's E} 

!fl quick to see the faults 
in cheap paints. Write for 
book that tells bow to avoid 
paint faults. Sent free by 
the makers of Patton's 
Sun Proof Paints. 

JAS. E. PATT»N CO., 
227 Lake Street 
Milwaukee, Wis. 




Style m. 



AJao 



up 

EsiiowjiiK Mattresa dfftlateiJ 

Clean and Odorless, will not absorb moisture. 

Can be packed in small space when not In use. 

B^" Seni. for Illustrated Catalogue. 
MECHANICAL FABRIC CO.. PROVIDENCE, R. I. 



N. Y. Camera Exchange. 

50^ Saved on all makes of Cameras 
Headquarters for Buying, Selling 
and Exchanging Cameras orLen;!«8. 
I Large assortment aiways on band. 
Developing, Printing, etc. 
Pboto supplies of every description 
at lowest prices. 

I C^" Send 2c. stamp for bargain 
' list. Address 
CAMERA EXCHANGE, 114 Fulton St., NEW YORK 




ACETYLENE APPARATUS 

Acetylene number of the Scientific American Sup- 
FLKMtNT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific American Supplement, No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. Munn & Co., 361 Broadway New York. 



100 CANDLE POWER 



L K E S A S 



WEEKl 

Q and expenses easi- p 

\ ly made by selling 

the well-known.^ 



ftOM COHMON I^ASULIht 



American $10 Typewriter. 

We will give the first person answering this ad., from 
each town in the United States, a splen'lid opportunity 
to obtain the American Typewriter, the only standard 
low-priced typewriter on tiie market, on unusually at- 
tractive terms. Write promptly for catalogue and sam- 
£i& work, and see if our ofler does not interest you. 
merkan Typewriter Company, 267 B'way, New York. 



WANl'ED Mechanical Foreman to handle from 50 to 
100 men. Must be thorousbly experienced machinist and 
good organizer. Man with electrical knowledge pre- 
ferred. Replies must state salary desired, full references 
and age. Address Rapid Worker, Box 773, New York. 




BOYS! 



Send 10c. to-day for 3 months' 
trial subseriptiou to 

THE 

AMERICAN BOY 

Best Boys' Paper In the World ! 

Pure, Inspiring. Departments: 
Stories, Successful Boys, Business 
Talks, Money Making, Books, Home, 
Chlirch, School, Office, Store, Fac- 
tory, Farm, Journalism, Printing, 
Photography, Stamps, Coins, Cur- 
ios, Orator and Debater, Science, 
Travel, Puzzles and others. 32 
pages, beautifully illustrated. 

A choice from 300 elegant pre- 
miums given for subscribers. $1.0# 
a year. Trial 3 moDths' subscrip- 
tion for 10 cts. 

SPRACUE PUBLISHING CO. 
ISOMajestic RMp. . DETROIT, MICH 




50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain •ur •pinion free whether an 
invention is probably patentable. Communica- 
tions strictly contidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
speclalnotice. without cluirge. in the 

Sclenilflc Jfinerlcan. 

A handsomely illustrated weekly. liargest cir- 
cuhition of any scientific .iournal. Terms. $3 a 
year ; tt>ur months, $.1. Sold by all newsdealers. 

gCO.361 Broadway, New York 

Branch ©ffice, i^ F St.. Washington, D. C. 



Crest Mfg. Co., 

CAMBRIDGEPORT, MASS. 

3 & 5 H. P. MOTORS. 

Lightest Motor per H. P. Made. 



CREST INDESTRUCTIBLE 

SPARKING PLUG. 

GUARANTEED. 




FREE! 



WHOIESHIE BOOK 

Edition fofl9H-19()l CATALOG 

Now ready. <;ost« « centM i'uHtiiirv to Mall. 416 pages, 
6 by 9 inches, advertising 15,<K)0 KooUh. ItibleH, 
Perlodleuln. etc^. etc., at WliulfMule Prit»<'>*- All 
books carried in stock. Best catalog ever printed and 
sent f reeof charge. 
TIIK BOOK Sri'PLY TOllPANY, 266-» W.il)a<sh Atp., Chicago* 




VOLT=AMMETERS, 

POCKET SIZE. 

For Testing Batteries and Battery Cir- 
cuits, Locatine Faults, Grounds, etc, 
KKLIABLR. PORTABLE. 

B^^ aend for Circular. 

li. M. IMGXOLET, 

80 Cortlaudt Street, New York, N. Y. 



MATCH FACTORY.— DESCRIPTION 

of an English factory. Scientific American Sin>- 
PLEMENT 1113. Price 10 cents. For sale by Mumi & 
Co. and all newsdealers. 



' D, L. HOLDEN 

- 1336 Beach St, PniLAOtLPHiA Pa. 

RurALW ICE MACHINES 



rnn QAlr —Machine Shop, brass and iron foundry 
run OMLCi not large, but well equipped. Present 
owners not active nor conversant with the business. A 
thoroughly capable man who would know what and bow 
to manufacture, with some capital, can buy this plant 
on very easy terms. Address 
VVATERTOW N MFG. €0., Warertown* Wis. 

WANTED— Assistant to General Superintendent in 
Large Plant. Must be practical and experienced me- 
chanic and electrical engineer. Ability to handle men 
a prime requisite. Go»d position and assured future 
for able independent worker. Address giving age, busi- 
ness history and salary desired. Metropolitan, care of 
Scientific American, New York City. 

W A MT f n ~ ^^^^ beiwecn the o^eH pf ^ And tb, w^a 
ff n H I C U iiaa iiAil exiierlenc« in sho|> tuanajfeiufint, 
the enijtloymenT qju^ lianchlng of men, tt4Ju~^iin(z rateg 
of rmy. Ont eiperleiicecl In the itiiunwr(n:ituri* and an- 
i9Ciiib[1n.|E of interchfiDji4^iib^e itifi^'^hine p«rlt< preferred, 
A sipleiidid pushtlon of lan^c respon&ibf lily with salary 
of fr*>ni t3,linu to $^\.VV} jMjr annum, tiixfnrdLnij to quiiliti^ 
rjitbutM iiu tme not qiu cloyed at prem^iLt nee^l iifiply^ 
N.VIIOXAI. CAiSH RKGl^TKR CO-, Riui>loymem 
Jleimrtrntuit. IMVTUN. O\uo. 



WANTED— Manager, TliiOrf>ugh|y experienced in manu- 
facturing fancy metal goods, tt* take eliRTjfeof factory. 
Give past experience mid ^Hlary rt^uiiltf^d. Good ]Htv.\- 
tion to the ritht man. Addre^a MAN AG Kit, 7M Jlroad 
Strc3t, Newark, N. J. 



DATCMT FOR SALE.— Best window on earth. 
iH I Lll I Self-balancing sashes. No weights. Open- 
ed or closed and locked in an Inm^tLint. Made bv any 
carpenter. T. M. SPINKS, Alaiiioftordo* ^. M. 



Magneto for Gas or Gasoline Engine Igniters 

No batteries used. Self-lubricating bearings. Dust 
and nioistiirtf pr»of. Brushts self-adiustiiif,'. Mate- 
rial and WOT kill an.sliij) til e BEST, t^ GtrAHANTKUD 
FOB ONE VKAK. Send for circular and price list. 
GIDDIN08 A: STEVENS, Koekford, III, 




GAS ENGINE CASTINGS. 

Materials and Blue Prints. Write for Catalog, 

PARSES LL & WEED, 129-181 West 31st St., New Yoik 

f^TTWTf rPI -Brl 



UNiOlN MOOU WORKS 



MERITORIOUS INVENTIONS 

financed or patents soli outright. Capital furnished 
for good pnterprises at 5 per cent. Stock companies 
formed and inHuential directors procured. Stocks and 
bonds sold. We transact all business on commissit)n 
strictly. No advance fees. PETER WHITNEY, liO 
Broadway, New York. 



BUILT 
TO ORDER 



ENDORSED BY INSURANCE UNDER- 
I WRITERS AND THE PUBLIC. 

IN USE EVERYWHERE. 

Best and cheapest I 
I light known. Good 
I agents wanted. Write I 
Iquickfor sample lamp 1 
I and particulars. Good 
I territory now open. 

THE MAGIC LIGHT CO., I 
9-15 River Street, 

CHICAGO^ ILL, 



CHEAPtR THAN KEROSENE OIL 200 CANDLE POWER ^ 



LIFELIKE ARTIFICIAL EYES. 



Our KOKEIj eyes, made specially to 
match the natural, defy detection. Write for 
prices and full particulars. W. T. G RORGBN, 
Dept. A, 32 East28d Street, New York City. 




KING MARINE ENGINES 

For immediate delivery in 4. 9 and IGH. P. sizes. 

Special Prices. 

CHARLES B. KING, DETROIT, MICH. 

A GAS EI>fGIIXE 

that is " simple and sure to run " satisfactorily all kinds 
of machinery, including dynamos, is a very desirable 
kind of power. It's the only kind we offer you. Prompt 
delivery now in most sizes from 1 to S5 H P. Money is 
made no easier than by savinc it with one of our engines. 
Get our proposition. We sell direct. 




i I'dHl J«Qeraou Ave^ DetroU. KUcli., IJ.S.4« 



MACHINES 

Also designing of special machinery. 
THEO. KOVEN, 235 Sherman Av.. Jersey City, N J. 

GERE GASOLINE ENGINES 

CABIN — OPEN BOATS 

Bf,luerNt CA&TPNbA BO A J rnAM^t 

LSEC^lG£R£VAf«iVuV>JWki. 

ZAT'rQk 4 STAMPS R A N U flftPI C5XJ t H ( & Ji fj. 



Brass Band 

IiiHtrumenttt, Drams. Cniformfl, 
Ai Supp leA. Write forcatalog, 445 
illustrations, FRI"'!!;; it gives in- 
formation for musicians and new 
bands. LYON & HEALY, 
HH Adams St.. €IIICAG«». 




MOQ|LS ...or 



m^ m ■ ■ ^\ In Ivory up to 4 inch. In 
L# M% I I ^^ Composition, in Lignum 
^3 #i% ^^ ^^ ^S Vitse, Mahogany. Hard Ma 
^^ ■ ^ ^^ ^™ ^^ pie. Birch, Soft wood of 

any kind up to 12 inch. All perfectly round. 

B. A. STEVENS, Toledo, Ohio. 

Uncancelien, printed or addi'essed postal cards, stamps 

and stamped envelopes bought for c^inh. 

BURR WF'G C«., 19 Park itow, New York. 

AUTOMOBILE or other factory. Bronx. 300x200. R.R. 
Switch. $1.00(3 yearly. Address Capitalist, " World," 
Harlem, N. V. 



rei 



Sendnsyouraddma 
i and we willghowyou 
I how to make $3 a day 
absolutely sure; we 
' furnish the work and teach you free, you work in 
tiie locality where you live. Send us your address and we will 
explain the business fully, rememberwe guarantee a clear profit 
of is for every day's work.absolutely sure. Write at once. 

EOYAL MANUFACTURING CO., Box354| Detroit, llieh. 







PALMER BROS., 



PAL M E R Stationary 
and Marine Gasoline En- 
gines and Launches, Motor 
Waeon Engines, Pumping 
ESngines. 

|J^° Send for Total off, 
- - MIAN US, CONN. 



Beautiful Blue Ridge Mountains. 

If you are going to New York, a treat lain store for 
you if YOU take the Lackawanna Railroad. This line 
offers the most beautiful scenery of any of the great 
trunk lines of the East, travprsing the beautiful agricul- 
turj»i regions of western New York until it reaches the 
Suv^qiiebanna River, beside which it runs for miles, 
overlooking the beautiful valleys nestled in among the 
foot-hills of the BlueRlf^ge Mountains. Nextis reached 
the valley of the Delaware River, which the trains fol- 
low through Delaware Water Gujj, conceded to be one 
of the most pictuie?que spots in AinerlttK the river and 
the railroad track fighting for the right nf way tbmugh 
a ureat >mp in the mountains cut by the ceaseless wjish- 
ing of tl-ie waters of the river. For miles the track 
curves in and about the Blue Ridge Mountains, each 
succejipive turn presenting a picture seemingly more 
beautiful than the last. At Mount Pocono an altitude 
of 19110 fpet is reached, and from here on the train de- 
scends through the mountains and foot-hills almost to 
the edge of the Hudson River, the last hundred miles 
having been for the most part beside the picturesque 
oli Morris and Essex CanaL 



Packs In small case. 



fc Puncture Proof Fnldinsr Boat*. Adopted by the U. S. War and Navy Depts. in 
March and Sept., 1899. Only medal and award at World's Fair. Beautiful models, 
perfectly safe for family as well as sportsmen's use. Sails, centerboards. rudders. 
Send 6c. for catalog, 50 engravings. King Folding Canvas Boat Co., Kalamazoo, Mich., U.S. 



TlIC UAimiCni] PflUUCVnD — ElAQtrlc hlaht and Pow«T KtatiDD J^^ulfhment:, TaduHtrinl KalLwaf*. 
InC nilfllllaUII uUlllCllin Overhand Cable S>Hl«[nH, Ctrnl ^ml Anh Qiinv^jyQni* etCi Keren trie Shstklnp 
8c:r6etisi, liolJer SrrHhuis, ^'IJt^^HtoTXK IToiHtiiiK KiiiEinQH, (rljirn f^heH Uncknt^^, Hrervker Hoik. PlckiiKt Tablen, H<nr^ 
8tELiidanl Scjiilofl, Huvvn {jiiM and Gb-soIltib KneineH. For cfitaloL*ij« wmi jjricert, siddi-Pss Lhu jn^imraciurt^rhi. 



BORDEN ^ SEIpLEGK CO., 



46*50 LAKE STREET, CHIGAGOp ILL* 
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^tmiiiu ^mmtm. 



October 6, 1900. 



OF BRAINS 




-MADE AT KEY WE.S,TJ— 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
[ cigar tax our brands would cost double the 

dney* Send for booklet and particulars. 
)ORTEZ CIGAR CO., KEY WEST. 







AMD 

IKS^RAKCE 
AGAINST- LOSS 

OR 

DAi^AGB 

To 

PROPERTV 

AtfJ> 

LOSS'OF'LIFB 

AND 

INJURV 

TO- PERSONS 



STEVlBOILER-EXPLOSIOMS 



STILL AHMAD 
AND GAINING. 

starting out with 
a clear lead at the 
inception of auto- 
mobile making in 
America, the 

WINTON 
MOTOR 
^^y CARRIAGE 

*j- has out-distanced 
ail competitors in 

Price Sl.aOO. No Aeeut«. la'fl.yfbe'iutyfnd 
superiority of construction. Anybody can learn how to 
operate it. Hy*r«-carbon system. Write for Cat(a,*gue. 
THE WINTON MOTOR CARRIAGE CO., Cleveland. Ohio. 

Eastern Department, 120 Broadway, New York City. 





tijiffiWRDVSlMK 



cHBEuraco ^sti;i;b'Tfv^iu 



AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 

UNDERTAKES !— The manufacture of Automobiles and Motor- 
Cycles. The examination of Automobile patents. To enlist capital 
for the i]e\'elopment of fuventions. 

FURNISHES :— Specialists to make thorough examinations of 
patents. Experts to test motors and automobiles. f)pportunities to 
inventors to present properJv their propositions to concerns willing 
to consider and to undertake the same. 

1*URCI[ASES: — All meritorious patents, licenses and inventions 
relating to motor-cycles, motors, gears, automobiles and their parts. 

F. B. HYDE, Secretary. 2? Willhiiii St., New York. 



CHARTER ENGINE 

USED 



Any Place 

BY Any One 

FOR Any Purpose 

FuKL— Gasoline, Gas, Distillate 
Stationaries. Portables, Engines and 
Pumps, Holsters 

iW state Your Power Needs 
-^MARTER GAS ENGINE CO., Box I4B,^STERLING, ILL. 




DO YOU KNOW that the most liKbt, least tr«uble, 
greatest comfort can be secured by using koocI burners. 
The best burner is D, M. STKVVAKD'S VVONDKR. 
Write, inclosing 25 cents, for sample. 
Sl^ATE LINE TALC CO., Chattanooga, Tenn., U. S. A. 




You can't wink quick 
enough to escape. 

BABIES 
CHILDREN 
GROtPS 
INTERIORS 

Photographed 

Perfettlj^ 

Our ButjJtlei 

fre«. 



Halt! 

THE 

CHELSEA 

FLASH 

PISTOL 



Doubtes the u&e and 
value of j^our camera 



Insures a goodpicture every 

time, nomatterwhatthe lig'ht may be. 

Greatly lessens the smoke, smudg-e, 

smell and dang-erof ftash-lig-ht work. 

Doesaway with the strained, startled 

or expectant expression and blurred 

effect of ordinary flash-light pictures. 

Carried in the pocket ready to take 

instant advantage of favorable positions, expressions or 

conditions. Sold by all dealers, or sent by express, prepaid, 

with directions and supplies, for $^.50. 




Chelsea Mfg. Co. 



CHELSEA, MICH. 



JESSOP'S STEEL 

for Excellence in QiiiiTity and 
NEW YOUK aFi^IL'li;* 91 ' 



AWARDED 

Grand Prix at 
Paris, 1900, 
Workiiiniiship. 
JOHN SsTUEET. 




CROSBY'S 
CLOVES 



Factory to Family by mall post-paid. 

Our great ^3.00 black gaunt let fur gloves; ladies' Mocha 
kid gloves 111 any color $1.25; men's Mocha and Rein- 
deer gloves unlined and silk 1 ined $1. 3) to $2. (JO; many 
•ther kinds ©f gloves and mittens fio cents »nd upwards, 
all in illnstrntpd booklet "Glove Pointers." Natural 
Klack Ciafloway, C/alfMtkiiif and other fur conts; 
Galloway whole hide" robes. Taxidermy and Head Mount- 
ing in booklet * 'Moth-Proof." Do you want hides or skins 
tanned for ruKS or robes? get our * 'Oustom Tan Folder.'* 
^Ve also buy raw furs. 

THE CliOsRV FICISIAN FUR C03IPANY, 
IIG Jiill Street, KocUe»ter, N. V, 



WALTHAM WATCHES 

The best pocket machines 
for keeping time that it is 
possible to make. 

" TTie Perfected American Watch ^\ an illustrated book 
of interesting information about ^watches, 'will be sent 
free upon request. 

American Walt ham Watch Company, 
Waltham, Mass. 
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A5BE 
FIRE- FELT 

PURE ASBESTOS, 

ITEPUTE WflTH /lIH CELt.S, 
STROnO. UGKT. FLCXJ 


STOS . 
GOVERIiNGS 

ABSOLUTEEYnREPnOCR 

ELE. EASILY APPLIED. 






WADE \H SECTIONS 
FIT :>TA.\DARD PIPE 

M.W. JOHCN 

ASB£ ST03*MATC RIALS. 
ROOFIHO WATEHIAL&. 


THREE FEET LONG 
SitNGH TO 16 !MCHt;'S, 
% M'FXj GOl 

ffs or 
UQUID PAIKTS 4 STAINS. 
ELECTRICAL MATERIALS. 










^ 



THE 

HAYNES=APPERSON 
AUTOMOBILE CO. 

The Oldest Coiiipauy 

in the United States. 

Large Experience, 

better workmanship, cor- 
design make better 
machines. 

We build our Au- 
tomobiles complete 
iiL uur own factory 
iiiKl kiKtwtbatthey 
uvfi |nirft.^t^t. Our 
lineis Tivij, Four 
auci Six Pii?i<ifr]]i- 
ui:v p li'fiM II ro 
onrriiiGft^f^H, tiu^o- 
llne :*ytite]nj, Pfti- 
speetiTL* burcrs 
send for our descfij^tive mnttisr. ImmQdiati:^ delivery. 

NO AGENTH* 
THE HAYNES^APPERSON CO., KOKflMO, INDIAKA. 




Prints i»It'^5<l 



Watches ! Watches ! 

If you wisb to see the latest thing in 
Ladies* AVatches, send for 

THE BLUE BOOK. 

Or if you are interest.ed in Men's 
Will cli*' fit send for 

THE RED BOOK. 

We will be glad to send either or both 
of these attractive books, free. 

THE NEW ENGLAND WATCH CO,, 
37 Maiden Lane, 149 State Street, 

New York, N. Y. Chicago, 111. 

Spreckels Building, San Francisco, Cal. 




All varieties at lowest prices, fiest Railroad 
Track and Wation or Stock Scales niadi\ 
Also KMK) useful articles, including Sates 
Sewing Machines, Bicycles, Tools, etc. Savo 
Money. Lists Free. Chk ago MALK Co.. Chicago. Ill, 




The Grand Prix 

TO THE 

Smitb PrcmicrCypcwrlter. 

No HIGHER AWARD WAS POSSIBLE and , 

i n the lang'uag'e of the Jury's Report, i t 
was g-i ven^FOR general superiority 
OF construction and efficiency.** 



Die Finishing 
Made Easy. 




Our DIE-SINKER'S ENGINE .solye.s the difficultie.s 
of fini.shing intricate die.s. The tools can 
be carried to ahno.st any corner and 
worked on any kind of surface. 

Distortions from the hardening process readily and inexpensively 
removed. Wrinkles in drop-forging dies from drawing, quickly 
corrected. 

The S* S* White Dental Manufacturing Company^ 

Chestnut Street, cor* Twelfth, Philadelphia, Pa», U* S. A* 

New York, Boston, Chicago, Brooklyn, Atlanta, Rochester, Berlin, Buenos Ayres, St. Petersburg, Toronto. 



COMBINATION TOOL;IThe No 4 

VISE, DRILL, fs^:^»*vii7-i ^.n.- . ^9^ * iiw iJ\J. -X 




^-'^ 



CLAMP, Etc 

Also other Com- 
bination Tools. 
Send Jnr Circu- ^.^ ■ »^- ^ ^Tj|B . 

larS.A. \3r^^^^% ^-i-^-ii-**^ ^> 

THE BROADBROOKS TOOL COMPANY, Batavia, N. Y 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond, MA). A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
' The use of the cycle by persons in health. 2. The use of 
tlie cycle by persons diseased. Contained in Scientific 
American Supplement, No. 10 0*2. Price 10 cents. 
To be had at this office and from aU newsdealers. 



Of 



Waste Products and Unapplied Substances are pro- 
duced in almost every manufacture. Experimental lie- 
Search has shown ways to utilize many wastes and con- 
vert losses into profits. I make a preliminary examina- 
tion of a waste free of .charge. For instructions about 
sampling, forwarding, etc., address 

PETER T. AUSTEN, 52 Beaver Street, New York. 




YOST 

WRITING 
MACHINE 



The distinctive features of the Yost Ma- 
chine, i)ermanent alignment, direct inking, 
beautiful work, strength, simplicity, and 
durability are shown in perfection in the 
No. 4 Model. 

Yost Writing Machine Co. 

NEW YORK CITY. LONDON, ENG. 

HOW TO MAKE AN ELECTRICAL 

Furnace for Amateurs Use.— 'I'he utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nafje can be made by any amateur who is versed in the 
use of tools. This article is contained in S(if-nttfic 
American S^itpplkmknt, No. 1182. Trice 10 cents. 
For sale by Munn & C^o., ^«U Broadway, New V:«rk City, 
or by any bookseller or newsdealer 



CROOKES TUBES AND ROENTGEN'S 

Photography.— The new photography as performed by 
the use ot Crookes tubes as a source of excitation. All 
about Crookes tubet^. Scientific Amp:kican Supple- 
ment, Nos. isl. 18f». VJ3S. v» 13. VJ4 I. 7!»'J, 7f»5» 
!I05. !M)S, I().>0. 10.14. 1055, 1 0.i«. 1057. also 
Scientific American, Nos. 7,8. 10 and 14, Vol. 74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on Crookes tubes and 
the experiments performed witb them. Among them 
will be found Prof. Crookes' early lectures, detailing 
very fully the experiments which so excited the world, 
and which are now again exciting attention in connec- 
tion with Roentgen's photography. Price 10 cents each. 
To be had at this office and from all newsdealer.^. 



Rest the Burden 



of your correspondence 



ON THE 



iy\^ea^^%^n^. 



nr 



Typewriter instead of on your steno;?- 
rapher, and you will get more work, clean- 
er work, better work. Jt has no equal for 
speed, lightness of touch and durability. 
Information on request. 

American Writing Machine Co., 
302 broadway, new york. 




M 



RIDE 50 MJLES-PEDAL ONLY 35. 



0/?/?OIVCOASTER 

FITSANYCYCLE.IOOTOOO IN USE 

ADDS PLEASURE AND SAFETY- ALL DEALERS SELL THEM. 

ECLIPSE MANUFACTDRIHG C?, elmir aTn.y. 




IMIfCyTriDC MCDPAyTII C nilDCAII 320 Broadway, New York, with correspondents in 

inVCIllUnO IflCnuAllllLC DUnCAUall toreign countries, transacts ail business relative t» the 
manufacture of patent novelties in Uie market. No Advance Fee. Fifteen years' experience. 



Cbe Cypewriter Gxcbange 

\\<i Barclay St., NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyandotte St.. 
1 KANSAS CITY, MO. 

209 North 9th St.. 

ST. LOUIS, MO. 
432 Diamond St.. 

PITTSBURGH, PA. 
: 3 West Baltimore St.. 

BALTIMORE, MD. 
536 California St., 

SAN FRANCISCO, CAL. 

We will save you from 10 

Tyi)ewriters of ail makes. Send for CmtmUme. 




A BOON TO 310701.18X8 




Price S.1*'70i 



pressure on all sensitive parts. No 

no soreness. Made of aluminum. _ __ 

ertion. ( wn \nt riimWiy ectnvBrtet\ tiitii n riglrt sa^dle- 
BAKICON ^Alllll^lC CO., i'alrijyiu, N. ^ 



Yflu bJive f (ill the 
numb f;orittn''i!!<. the 
tiled fpoJ3ngiiftQi-ft 
ioim ride. Tl^twul- 
dl<» wii» Ehe cause 
jijf it. Jnat try a 

Barron Automatic 
Self Adjusting 
Bicycle Saddle, 

which is construct- 
ed on hygienic jirin- 
ciplesand combines 
health, comfort and 
beauty. Prevents 
preBsure or friction, 
^aves one- third ex- 



